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2-1 Tanorpapua VUspatensctpa Axagemua nayx CCCP. Mocxsa, ILy6uncKuit nep., 10 


HWornagn Akanemun HaykK CCCP 
1958. Tom 119, Ne 4 


FMATEMATHKA 


A. B. BACHJIBEBA 


O MHOFOKPATHOM AHO®®EPEHLMPOBAHHH TO MAPAMETPY 
PEWWEHHH CHCTEM OBbIKHOBEHHbIX AM ® DEPEHLMAJIBHbIX 
YPABHEHHH C MAJIbIM TTAPAMETPOM TIPH MIPOH3BOHOM 


(ITpedcmasaeno axademuxom H. I. Mempoecxum 9?X 1957) 


B fpaOorax (1°) paccmarpupasiacb cucrema yucepeniva/bHBIx ypaB- 
HeHHH 


d 
v a= F (2, x, t). 


ap =F, Lone al (1) 


rye » >O0—manpm mapamerp. {B (',?) 6b10 moKa3aHo, uTo mpH u—>0 pe- 
menve 2(f, uw), x(¢, u) cucremp (1) crpemutca xk peueHnto z(t), x (¢) BLIPOX- 
JI@CHHOM CHCTeMBI 


F (z, x, t) =0, 
dx ~ = 
a at x 2), oS) 
Tee — x 
IIpu sToM csyuae, Korga ypaBHeHue F(z, x, t) =O uMeeT HeCKOJIbKO 
KOpHeH z= 9(x, 7), MpH NOCTPOeCHHH pelleHHA Z BbIPOXKeHHOH CHCTeMbI (2) 


OTOUpaeTCA CHHCTBCHHbIM KOPeHb Cle yIOulHM OOpasom. : 
Hasopem KopeHb z= o(x,?) ypapHenua F(z, x,t)=0 ycTohunBbM 


B ‘o6mactu D mpocrpancrpa (x,t), ecm = (9(x, ft), x, 7)<0 aa Beex 


touek (x,t) u3 D. Hasopem o6nacTbiO BAMAHMA ycTokunBoro 
KOPHA z2=o (x, f) CoBOoKymHOCTb ToueK (2°, x°, 2°), Aaa KOTOPBIX 
meters, xo. f°) — sien (2°) 4%, 1°) TIpn 2 2 oO (2°, ay a & 
B(2ax°, 1°) >0 upn 2° < 9(4°, 2) wu F(Z, 4°, 1) 0 pu 22 > ot, i) 
T[pu mocrpoeHHu pelieHia 2 BbIPOKJeHHOM CHCTeMbI (2) OepeTca LOT eetoes 
YMBbIi KOPeHb, B OOJIACTH B/IMAHMA KOTOPOrO JIEKMT HayaibHad TOUKa 2°, x°, 0. 

B paGorax (7%) u3yyamacb qAuddepenunpyemocTb mo p pemenua z(t, L), 
x(t, u) cuctembl (1) pH ycJIOBHH CyUeCTBOBaHHA HelpepbIBHbIX Ede 
TIpOMSBOHBIX MepBoro nopaAyKa yaa f(z, x, ) M BTOpOrO MOpAKa JIA Fie, ft) 
mo BceM apryMeHTam. IIpou3BoqHuble 2,, X, YOBJeTBOpAIOT CHCTeMe ypaB- 
HeHHH 


pt 2, + Oz = Fe (z(t, vy), x(t, wt) + Felt w) x(t ws 8) Xp 


yg = fe (z(t ws 2(t uw), Ze thet w.*(E,¥) fee, (8) 


Zp, lose = 0, Hy, lt=o = 0. 


CooTBeTcTByOllad BbIPO*KeHHaA CHCTeMa WMeeT BHI 


d < a — ere as 

oe Fa (2, %3 ta se es en 0) Xa (4) 
pee = yt Sas 

a Palen hs bin =f xleeke Cickas 


B (>) noxa3ano, uo lim z, = 2, limx, =%,, eCMH MOM 2, % NOog- 
p> 0 p> 0 
pasyMeBaTb TO peuleHHe (4), KOTOpOe yAOBMETBOPAeT CHeHaJIbHOMy HauaJIb- 
HOMY YCJIOBHIO 
[f (Z(t), x°, 0) — fF (p (x°, 0), x°, 0)] dr, (5) 


elect a= pa = 


oc 8 


rye 2o(t) — pemenve ypaBHenua dz, / dt = (2, x", 0), yOBJeTBOpsrolee Ha- 

ie 2 
YaJIbHOMY YCJIOBHIO 2, |sa9 = 2°. SaMeTHM, YTO Xy|rao = 9, AXp = Watson BO- 
o6ule TOBOpsA, HyJIO He paBHO, B OTJMYMe OT CBOMCTBa CaMOro PelleHHA, 3a- 
KJuOUaIOULerocsd B TOM, 4TO HavasbHble 3HayeHHA X H X COBMaaloT, X|;29 = 
= xlpa0 = x, Benwunny x1, BbIpaxkaemylo WHTerpasioM (5), MOXHO Ha3BaTb 
CKAUKOM HavaJIbHOrO 3HaYeHHA JIA NepBOM MPOHSBOAHOH xX,.. 

B wacrosmiei 3ameTKe OyyeT (hOpMyJIHpoBaH pesyJbTaT HCCeEWOBaHHA 
IIPOHSBOJHBIX N-PO MOpAyKa OT pelleHHa cucTembl (1) mo nmapametpy pu. By- 
Jem upeqnouaratb, uto F(z, x, t) HMeeT HelpepbIBHble YaCTHbIe NPOH3BOAHbIE 
mo BCeM aprymMeHTam yo (n+ 1)-ro nopsyKa BksuOUHTeNbHO, a f (Z, x, t) — 
HenpepbIBHbIe UaCTHbIe MpOH3BOAHbIe MO BCeM apryMeHTaM JO N-ro TlopsyKa 
BK JIOUHTEJIbHO. 

IIpousBoqHbie MopaAyKa fm OT pelleHHa cHcTemp! (1), Zny Xn YOBJIETBO- 
pAloT CHcTeMe 


d (n) 


d 
Lar Zn + har 2 = UA CARRS Gad the frien eae Zins Xpress X.n)s (6a) 
d (n) 
en = el Cpe aie ene Zin Xpr ee es Xn)» (6b) 


Znlpng = 9; x ==): 


ee 


rye WpaBble YcTH — HeKOTOPpIe (pyHKWHH, JIMHeCHHbIe +~OTHOCHTEJIbHO Zn x 


C Koop pHuveHTaMu, sapucauuMu oT z(t,u), x(t, yu), ¢. 
CyllecTBeHHO, TO KOSpPPHIHeHTOM pH Zn B ypaBHeHHH (6a) aABIAeTCH 


BemMuHHa Fz (z(t, w), x(t, w), t)<(0 mpm jocraTouHo MasioM wp. 

Ecim npeqnouloxuTb, YO H3BeCTHBI Upelesbuble PyHKUMH JIA MpOHsBO]- 
HbIX OO/I€€ HH3KOrO MOpsKa, TO MOXHO MOCTPOHTb BbIPOX*KeHHy!O CHCTeMy, 
CooTBeTCTByIOULy10 (6) (IpeebHble 3HAYeHHA MPOWSBOJHbIX OOO3HaYaeM TeM 
Ke CHMBOJIOM C YepTOH HaBepxy): 


wn 


ah = QQ) 


Ne eyni =F (2, Xt, pr oy Syn Sys os ok Xn) 
7 
iS a ua (7) 
ae tun = 1% 4b tay ee Zu Xpress Kya) 


IIpouspeqa B (1) 3ameny MepemMeHHbIx ¢/u= tt, NOJyUHM 


ae 

da F(z, x, TUL), 

dx 

Fe UE (eX MH), 
Zleng = 2, x aR ee 48 3 


10 


B cusy YCIOBHM TlaKOCTH, HasO*KeHHIX BIE Ha lpaBble yactu (1), # 
| YCOBHA YCTOMNHBOCTH MO2KHO, Ha OCHOBaHMH H3BeCTHBIX TeopeM O 3aBHCH- 
| MocTH pelleHHi cuctem yudbcbepennnasbHEIX ypaBHeHuH OT Napametpa, B mpa- 
(BOW WaCTH OMpeQeJMTb WS COOTBETCTBYIOINMX ypaBHeHHii B BapHalluax m0 
‘“KpaHned Mepe n WICHOB pasvlOxKeHHA pellleHHaA B CTeNeHHOH pay nO p 


Z~ Z(t) + z(t) +... + "2, (2), 
X—~Xo(t) + xy (t) +... +> BP xn (7); 


| 3HaA KOTODPBIe, MOXKHO HallHCaTb Take nN UWJICHOB PasJIOMKeCHH A (byHKWHH 
(2, XT): 
i ~fo(t) + efa(t) +. 50 + "Fn (2). 


Teopema. IJ] pedenronole snaxenua Zim Xin NpOUusbOOHeLX fN-eo0 nopsAOKA 


no napamempy w om pewenuna z(t, pn), x(t, ) cucmemo (1) cywecmeyrom 
|é npomescymKe O<t<T,ede T ne 3aeucum om p, u yOoeaemeopsi0om ébl- 


| poocOenHOU cucmeme ypasHenuti (7) npu HaYaAoHoMm YCAO6UU 


Fyn fimo = Hun =| (— Deeds () de 8) 
0 


| Tak KaK TeOpeMa O MpeeIbHbIX 3HAYCHHAX JIA TepBbIX MPOHSBOAHbIX 
'2p, X, Oblia WOKasaHa paHbiue (7°), TO PopMyHpoBaHHan 3yecb Teopema 
-MOJIHOCTbIO OllpeesAeT MpefesbHoe nopeyenwe UpOH3SBOAHbIX TOOOrO NopayKa 
| OT pelmeHHa cucTembl (1) no mapameTpy uw. 

| OuesugHO, Wiad m= 1 dopmysa (8) Ia CKaYKOB HauaJIbHbIX 3Ha4deHHii 
}*%,n coBmagaer c (5). JlevicTBHTeJIbHO, 


Cc co 


#, = — \ sfo(e) de = — = [fo(*) — fo(oo)] |e” +\ [fo ) — fo (oo) de = 


= | [F Go (©), **, 0) —F (9 (x, 0), °, O)) de, 


0 


| B 3akJIKOUeHHe OTMe€THM, 4TO TeOpeMa HeMOcpeCTBeEHHO MepeHOCHTCA Ha 
/cmyyalt CHCTeMbI 
2 . 
ti = Fi (ep Xn 2), be yap BRE Ar 
eal ce : 
Gp Xi = Filer Xe, t), L, = 1,4, 2 ay TH; 
0 0 
ej lt-0 = Xi Ito == IG; 


/MpH Tex xe yCNOBHAX rulaqKocTH yaa dbyHKunh F;, [;, Kakue OblmH opmy- 
/gmpopaHbl Bbiue ua F,/, H UpH yCNOBHH YyCTOHYHBOCTH, HCIOJb30BaH- 
| HOM B (5). 


MockoBcku TocyapcTBeHHbIli YHHBepCHTeT Tlocrynusto 
um. M. B. Jlomonocosa 5 X 1957 


IMTHMPOBAHHAA JIMTEPATYPA 


1A.H. Tuxouos, Martem. cOopu., 22 (64), M2 (1948). °° A. H. Tuxonos, 
“Matem. c6opx., 31 (73), Ne 3 (1952). ° A.B. Bacuabesa, Matem. cOopu., 28 (70), 
M1 (1951). * A.B. Bacuapesa, Martem. cOopu., 31 (73), Ne 3 (1952). A. B. 
Bacusapesa, Bectu. MIY, N 3 (1954). 
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Jloxxann Aragemun nayk [CCCP 
1958. Tom 119, Ne i 


rMATEMATHKA 


Bb. A. BEPTTEMM 


O MIPHBJIVDKEHHOM MOCTPOEHHH HEKOTOPDIX 
KOH®OPMHbIX OTOBPA)KEHHH 


(ITpedcmaeaeno axademuxom M. A. Jlaspenmbesoim 15 X 1957) 


VispectHo, 4To 3afata oO KOH(OpMHOM oTOOpaxKeHuH kKpyra |z|<(l Ha | 


OOaCTb MJIOCKOCTH W, COfepxallly!lo TOUKY WwW, = 0 H OrpaHHyeHHy!o IIpOcTHM, 
34MKHYTBIM, 3BE3QHbIM OTHOCHTEJIbHO TOUKH Wo KOHTYpOM L, 3a]aHHbIM ypaB- 
HeHHeM 


NIpH YCJIOBHH, 4TO 


w(0)=0, w’(0)>0, (2) | 


CBOJHTCH K HeJIMHeHHOMY CHHTYJIAPHOMy HHTerpaJIbHOMy YpaBHeHHIO OTHOCH- 
TeJIbHO (byHKunMH t =t(o), £(9 + 2x) = 2 (¢) 4 Qr: 


t(¢) —9 = Sf It (9)]; (3) 


3yecb H B flaibHeltuiem S oOo3HauaeT HMHTerpaJbHblli OMepaTop c sApom 
TumbOepta 
2m 


Sh (9) = 3 \ h(a) ctg 2d. ®) 


9 
Ypapuenue (3) WolyckaeT NpHMeHeHHe HTepallui 
tnii(9) = 9 + Sf [tn (9)] 


(cnoco6 Teogopcena). CxoquMocTb mponmecca joKa3aHa B pa6ote (1) npH Jo- 
NOJIHUTCIbBHOM TIpe]MOJIO%KeHHU, TO 


IP @i<q<l. (5) 


B jjaHHOol 3amMeTKe paccMaTpHBaeTcaA cayua HesBe3qHorO KoHTypa L, ompeye= 
JIM€MOrO ypaBHeHHeM 


w = exp {fr (t) + éfe (t)}, (6) 
fi(é+ 2n)=fi:(f), fe(é + 2m) = f, (¢) + 2r, 
Cfo REN ee S10) 


IIpeqnonaraetcsa, 4ro ;f/; H fg— ABaxk bl HempepEreHo AuddepeHuupyempre 
(PYHKUHH, MpHYeM BTOPbIe MpOHSBOHbIE yAOB/eTBOpMIOT ycoOBuIO JIunuMuta 


rye 


| fe (tr) — fa (te) I< fal ti— te}, k= 1, 2. (7) 


Anajloruanylo mpeybiyyuyeH s3aqaay c ycslopHem (2) MOxKHO cBeCTH K He- 
JIMHCMHOMY CHHTYJIAPHOMY HHTerpaJIbHOMy ypaBHeHUIO 


P [é (9)]= felt (9)] —2 —Sh [#(9)] = 0. | (8) 
12 


w=exp{i(t)+i}, f(t+2n) =f (0), (1) 


Cnoco6 Teogopcena 3fecb HenpHMeHHM, TaK Kak WIA WesBe3{HOrO KOH- 
Typa PyHkuua f. He ABAAeTCH MOHOTOHHOM. OxKa3bIBaeTCs BO3MO2KHBIM IIpH- 
MeHSTb JIA pelleHHA STOO ypaBHeHHA (a Tak2%Ke B IpeAbiyuyem cayyae — 
6e3 orpaHHuenua (5)) merog Hpiorona, paspuTeiii Ja npHOsHKeHHOrO peule- 
HMA HeJMHeHHDIX PyHKUHOHAJbHbIX ypaBHenuli JI. B. Kanroposuyem (2,3). 
Tlocneqopatesbuble MpHOW2KeHHA OMpejedsoTcA Up TakomM cmocobe u3 JH- 


HeHHbIX CHHTYJIAPHBIX WHTerpasIbHbIX ypaBHeHHli (UPpHBOAMM UX AIA MO;UdH- 
WMpOBaHHOrO MeTosa) 


ifs [to] (ta41 ttn) — Sit [tol (tnta — tn) = — P [tnd (9) 


Snecb n=0,1,2,... Paspemiaa B ABHOM Bue 9TO ypaBHeHHe, TIpHxoMM K 
anropupmy (14) (cm. nwxKe). Jlua pemenna ypaBHenua (9), uHyeKe KoTOporo 
(*) OKa3bIBaeTCH paBHbIM HyJO, MpeoOpasyem ero kK gaqaue T Wib6epta, He- 
CKOJIbKO BHJOH3MeHAA TIPHeM [JIA PelleHHA ypaBHeHHA, COIO3HOrO c xXapakTe- 
puctuyeckuM ((4), crp. 133). 

Ilyctp Hy, —npocrpauctBo 2x-neproquyeckux dyuKunli u(~), yqoBmeTBO- 
paromyHx ycuoBHio Tebyepa, WH MYCTb B HEM OObIYHbIM OOpasom onpejesena 
Hopma |u|| = max|u|+ A,, rae A, —noctosuHaa Tenpyepa. Bpeyem o6o3ia- 
qeHHa: 

fo(t)—ifi(t)=g te, g(t)>d>0, 


cos w [to (@)] __ exp {— Se [to (9)]} 
gléo(e) 49) 


FAC) 


exp {+ So [fo (¢)]} sin © [£, ()] = hs (9), 10) 
2 


| P [to (@)} |= 0: = \ © [to (9)] de = oe, 


0 
Bo = hi (9) | + 42 (¢) || As Ce) (M0 + tg |e), 
K = (L, +7 Nola) (2 + || fo (e) — 9 || + 2Bom)- 
Syecb Vo —OleHKa JX HOPMbI JIMHeHHOrO OnepaTopa S (cm. (4)), KOTOpbIi, 
B CHJly H3BeCTHOM TeopembI [IpuBanosa, mpeoOpasyeT’ H, B_ceOa; HampHMep, 


MOXKHO TlOKda3aTb, UTO 


| S| < No = max ae 42th 3) 4 


T 4ite. Qh 
Tp? pn ie 
© Ilpumenaa teopemy | cratbw (°) (pu «= 1), UpHxoqum kK CJlefylollemy 


e3yJIbTaTy. 
: Coe a. Ilycmo Ona ypasHenua (8) uU HadaAoHoOeo NpubAUIMCeHUA ty (¢) 


£0 
BOINOAHEHbL YCAOBUA: 
(COS @, =& 0, (11) 
ho = Bo Ko </2- (12) 
Toeda 6 o6aacmu , 
lt (e) — to (9) |< 2Bo%o (13) 


cyuecmeyem peuenue t*() ypaenenua (8), u nocrecosameaonole npubsuoice- 
nua {t,(0)}: 


tn+1()'= tn(~) — M1 (9) P [én (9)] + 
hg (2) {5 (ig @) Pita 0) = Spe \ Hao) PUtn(@ do} (14) 


@ 
13 


cxoosmcsn K t*(): 


lt. (9)—# (e)| <q Bom, 9 g=1—V1—2hf< 1. (15) | 


eS) 


SameuaHue. Ycuosue (11) Bcerga BbINOMHeHO, ecIH KOHTyp L 3Be3qHbIii 
WIM e€CJIH OH HMeeT OCb CHMMeTDHH (B MocseHeM CJlyyae @ = 0). B oOmem 
culydae MOXKHO JOKa3aTb, 4TO ycuoBHe (11) OyeT BHIMIOHEHO, eCJIH 


2 __ F* en) |F ™ 

| fo (9) t (2) I 2 max | @! (¢) | 

Yesosne (12) TakxKe BbINOJHeEHO B HeEKOTOpOH OKpecTHocTH peweHus ft” (¢), 
CYULeCTBOBaHHe KOTOpOrO B paCCMaTpHBaeMOM MIpocTpaHCTBe oOUeBHAHO. Or- 
MeTHM elle, uTo dbyHkunHH t(o)€ H,, ofHako 3ameHa ¢t(0)—o=u(9) mpH- 
BOJUT K 9uleMeHTam uw(o)€H,. @PyHKunn ¢t() coxpaHeHbl B (opmMysax payqu 
COKpallleHHaA MHCbMa; HakoHell, ¢ (0) —?t,(o) € Hy. 

CXxO]HBIM O6pa3s0M UPHMeHsIOTCA [pyrve pesysbTaTb! O MeToye HpbroToua, 
HallpHMep, TeOpeMbI O CXOJHMMOCTH OCHOBHOrO MeTo sa. 


AsBtop BbipakaeT ruyOoky!lo OslaroyqapHOCcTb 3a Hay4HOe PpyKOBOJCTBO 
upod. JI. HM. BomKospickomy. 


Tlepmcxuit ropxpii Tlocrynuso 
HHCTHTYT 6 IX 1957 


LWMTHPOBAHHAS JIATEPATYPA 
1S. Warschawski, Quart. Appl. Math., 3, Ne 1, 12 (1945). * JI. B. Kanto- 
poBpuu, Yc. matem. Hayk, 3, B. 6, 89 (1948). 3 JI. B. Kantoposuuy, JAH, 80, 


Ne 6, 849 (1951). *H. UW. MycxeaumBuan, Cnuuryapnble nHTerpasbuble ypaBHe= 
Hua, 1946. ° B.A. Beprretm, JAH, 110, Ne 5, 719 (1956). 
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Jloknanm Akanemunu HayK CCCP 
1958. Tom 119, N 4 


MATEMATHKA 
10. B. AEBHHITAJIb 


O CYLJECTBOBAHHH PEWEHHA OFHOM 3AJAUN ©. VY. OPAHKJISA 
(ITpedcmasaeno axademuxom M. A. Jlaepenmoeeoim 14 X 1957) 


PaccmoTpuM ypaBHeHve 


m 0? 0? 
seny-|y "Se + 5 =0, m>0, (1) 
4 mycTb D— oOmactTb, orpaHuueHHas: orpeskom A’A ocn x = 0, —1<y< 1; 


ruaqkoh KpuBoi I, nexaueli B BepxHei NOMyNMMOCKOCTH C KOHIWaMM B TOUKAaX 
2 3 
mio. 1) u Bla, 0), a> XapakTepucTuKo A’C ypaBHenua (1), 


m+2 
| r 2 ‘ 
A’ (0, — 1), C(a+5,0), wu oTpesKom CB ocu y=0, aay < <a. 
Sanaua ©. VW. Mpauxkaa (1). Haiirn pemenve ypapuenna (1), Hempe- 
PbIBHOe B 3aMKHYTOH OONacTH D uw uMerollee HempepbiBHble YaCTHbIe NMpoK3- 


BOJHbIe Wy H Uy B 3aMKHYTOH OO6sactu D sBcwyy, 3a HCKJIOUeHHeM, ObITb 
2 

moxeT, Touek O(0, 0), A(O, 1), A’(0, — 1), Cla. 0), B(a, 0), B KOTO- 

pbIX OHH MoryT OOpallaTbca B Oe€CKOHEUHOCTh MOpsAKa HHxKe equHnUbI. Kpome 

TOrO, pelieHHe ypaBHeHua (1) ROKHO YOBJIETBOPATD TpaHHUHbIM YCJIOBUAM: 


Ulp = $1 (S); (2) 
Ulop = Ye (x); (3) 
Ou : 

Bi liege 2) 


Ta 3ajaya osHocTbio peuena A. B. Buuayse (*) Aaa ypaBHenus 
M. A. Jlappextbepa. EyuucTpeHHocTb pelenua sajqaun ®. WM. Dpankaa nas 
ypaBHenua R(Y)Uxx+Uyy=0, kR(O)=0, k(—y)=—R(y), F'(y)>9, 
paccmotpeua A. B. Buuazse (?). 

Tipu momo MeTOsa, aHasiOorMuHoro MpuMenenHoMy B padoTe (*), B 3a- 
MeTke (°) jOKa3aHa e€JMHCTBEHHOCTb pelleHHA 3TOH 3aayH TIpw HeCKOJIbKO 


JIPyuX OrpaHHyeHHAX, HaJIO%KeHHBIX Ha KOHTyp I’, w npw a= jloKa- 


m+2 
3aHO CYIeCTBOBaHHe pelleHnus. 

He orpanHwyupasd OOULHOCTH, MOXKHO cuHTaTb, 4TO Y = b,==9. OrTHocu- 
TeJIbHO KpHBOH I’ Gyfem MpemnouaraTb, YTO OHA YOBJETBOpAeCT YCJIOBHAM 
TeOPeMbI CMMHCTBEHHOCTH peuieHHa sagqaun D. M. DpanKsaa; KoopAuHaTbl ee 
TOUeK KaK (pYHKUMM Tyr S MMeIOT HeMpepbIBHbIe BTOPbIe MPpOKSBOAHbIe Mp 
O<s<il, rae /— muna Kontypa , um B oKpectHocTH TouKku B Ha KpH- 
Bol F ppmomuserca ycesosne | dx /ds|<cy™!?(s). 

O6o3Hauum uepes D* o6slacTb, cHMMeTpHuHy!Io O6slacTH D OTHOCHTeJsbHO 
ocn x =0, u nyctb Di =D+D*+A’A. Iyctb I —kontyp, cummerpuy- 
upii I, a touxa B* u C* cuMMeTpHUHbI, COOTBeTCTBeHHO, TOUKaM B u C 
OTHOCHTeJIbHO ocH x = 0. 
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Jina pemenua sagan ©. WU. MpanKaa pewHM BCMOMOraTeJbHy!O 3aya4yy: | 


Halitn pewieHve ypaBHeHua (1) c rpaHH4HbIMH yCJIOBMAMH 


Uslpy pe = 0; (6) 
Iicptpce = O (7) 


H yOBNeTBopsioulee ycopuio (5), Upuvem cbyHKumH (x)= u(x, 0)] 4 
v(x) = sy (x, 0), ae Pep: 6yeM CYMTaTb YeTHBIMH. 


B stom culyyae ycsopue (4) Bcerga BbINOJHeHO, M UpH x >O pemleHve — 


3TOH BCMOMOraTebHOM 3aqauM OyyeT pewieHvem 3amaun D. VW. Ppankaa. 


Pemenve ypapHesua (1) B runepOommueckow yactu oOacTu Dy, yOBseTBO- 


pstoulee ycnoBuam u(x, 0) =7(x) u aa (x, 0) =v(x), uMeeT BUI: 


1 
ue (, B) = vay, v1% + (1 — 28) (=p) (2 1) (1 — Ayia 
0 
1 


+a lst + (1 2)(—yi" Qe — IPH ae, 
rye ; 


va =P (28)/T°(B), ye =P (2 — 28)/T* (1 — 8), B = m/2 (m+ 2). 


BocnoJIb30BaBLUMCb YCJIOBHeM (5), H3 STOO paBeHCTBA MOXKHO MOJYYATb 
COOTHOIIeHHe, CBASbIBalollee (byHKuMH (x), v(x) Hu o(y)=u(0, y), 
O<y<l: 


oi-ee T(t — 8) TP 28) — (1 — 99)28{ »@4t 
CRRBORe GlKRER GA =a 
7 eel Ue babel (end oe ye, 
dx : (x? — y2)® dx : (x2 — y?)® Yy 


Oe elt ae08) 


M3 sroro cOoTHOUeHHA MCKJNOUMM (yHKuMM o(x) u v(x), BbIPAsHB Ux 
yepes <(x). J[ma sToro Bocnomb3yemcxH peweHuem 3aqaun JIupuxse aaa 


ypasHenus (1) B suMmruyeckolt yactu Df o6nactu D, ¢ KpaeBbimu ycuo- 
Busamu (6), (7) u u(x, 0) =«(x) mpu a StS a: 
puxsie unt o6acTH Dy pemaerca c nOMOMIbIO dyHKUMH Tpuya, KotTopaa 
CTpoHTCA Tak Ke, Kak y Tennepcregra (°). Ecau o603HauntTh Gy (x, Y3 Xp, Yo) 
cbyHkunio Vpwua gaia o6sactu, orpanwueHHott «HOPMaJIbHOM» KpHBOH Ty: 
x* + (1 — 28)Pym+2 = a? uw orpeskom ock y=0, —a<x<a ("), TO dynx- 
uuic UpwHa qin ‘o6nactu Dj moxKHO npexcTaBuTb B Bue 


Sajaya sss J u- 


Ge 9; X53 Yo) =1G, (X, Yi Xo Yo) +H (x, y; Xo, Yo). 


Peilenne saqauu J[upuxse jaa o6nactu Dj, oOpamartomjeeca B HyJIb Ha 
I+ I" 4 wa orpesxax B*C* u CB ocu y =0 u papnoe ¢(x) np — (1=28) < 
<%*%< (1 — 28), umeer Buz: 


1—2p8 
t 0Go peach 5 Me 
ue, y= | x [OG tinw | SHE Oey) Se a (10) 
—(1—26) 
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| 
| 


| 
| 


_ Ompejemm us sroro papecrsa v(x) u (x) u mO_cTaBHM B coorHoUte- 
ine (9). Tlocne neo6xoqumerx ynpouennti NOJIYYHM HHTerpaJibHoe ypaBHeHHe 
| 
1—26 2428 2428 
(5) 4) \ (5) x28 [5 =| dé — 
0 qt — => 
as 
1—26 
20). \ < (8) Hy (&, x) dt = F (x), (11) 
0 
rye 
eo cos Br 
“a (4 Tesi Bix)? 
H,(&, x) = a 
1 (& *) 2128 (1 2p) ~* 
at 4% 
y""dy | aH /, f iew2B\ SoH oie 
x a \ P(e, 0:0, (2) oH ee ne 
a Ne — or am (® 950 (tpg) )4+ Fe (— 805 0, G4) + 
is 
TY 5 f dt Fe z O?H 
i sacl £0; £,0 & 0; t, 0) | 
[2 (iron e | (x — 1) On aa : asi On Oy (¢ ) : 
ce ¥ \1- 28 
_ amet a (Eee) | 
RO) 1 — 28 a (x2 — y28 ay 


0 


MoxkHo NOKa3aTb, ITO IPH HallWxX NpeANOJIOWKCHHAX OTHOCHTeJIbHO KOHTY- 


ya ‘I cdbynkuna H, (2, x) HenpepprBHa nO O6eMM TepemMeHHbIM HW orpaHuuena. 


Tenepb HCHOJIbSyYeM pelleHHe yYpaBHeHHA 


| 


9) —2\9@ [pp g|eaYO), O21, 2) 


0 


<OTOpOe HMEeeT BUI 


1 
a, pled) 95 a aoe FO) (= a. wane 
aera canada Dae oh 
0 
Sta) c 
| bi ee St ig fe A ey (62 ee 
1 — 26 
We C — MpOusBOuIbHad NOCTOAHHaH, %=—7—. 
4 4 


Ecau B ypapHenun (11) 3amenutb x Ha 4a Vxuétua 4aV§, To ypas- 
ieHve (11) mpumer Buy (12), rye 


x)= daVx), b=(R), 


4 2 a ; ee ee 
W (x) = x" F (40 Vx) + 2 V5 (40 V8) eux "8" Hy (40 VE, Aa Vx) dé + 
0 


1 4 the 
eu peel —=\(Do/ eyA+eye 
+2\ (4a) oe ° at 
0 
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IlogcTaBuiad B pelleHve ypaBHeHusn (12) cooTBeTcTBylOulMe 3HaveHHA JVI | 
p(x), 6 u W(x), momyyuM WHTerpasbHoe ypaBHeHHe @PpeyrombMa [OTHOCH- 
4 | 


TEJIbHO 7, (Xx) = 1 (4a Vx): 


= (x) — Oa \ Ka G, ¥) 1 (6) de = Fa (x), (13)) 


— Tar 


rye 
F oN 
a= Ten? 
1 + 
6 (e+ 8)12 __ p+ B12) (en) (b2 — x) 4 ie 
Balog) eile (62 — x€) \a=ne=o | Dias - 
bP ad \™ 
(Cae (b2 18) (Fs | 
b (6? — x&) l 6? — x/ "ey 
x [= bei os aes dt 
124 aM 
2a. EE — x) (0? =)\'[o is ee = EOE 
eh SLU — f(b — 2) pas 
0 
a 4.0 a5 4/2 — ve \l-—« 
H, (4aV8, 4aV0)—H, (4a VE, 4a Vix) = (+- a 
eee ae . 
Ce 4 /o2—4\%/¢ x \1-4 
i 1 (1 — x) (62 —x)]* F (4a VI) —F (baV) Ge) (+) 2a 
1(%) za oe \ |= (b® — > | es eS ai sss 
5 )( (4 Vi 
nb CFL — x) (6? — x] F (4aV 0) . | 
~ Tere | Rees ¢ dt =| ad» "(poy (14; 
0 


YpaBHenne (13) skBuBayeHTHO 3afaue D. VM. Doankua. K s3Tomy ypaB- 
HeHHIO TIPHMeHHMa Teopun PpesroubMa, HU, CeOBaTeJIbHO, H3 CMHCTBEHHOCTH: 
pemenua safaun O. VW. DpanksaaA Oyer cuefqoBaTb paspelluMocTb ypaBHe- 
Hua (13). Peums ero, Haliyem dyHKuHIO +(x), a mo dopmyve (10) nonyunm 
peulenve sagaun O. VM. Dpaukaa aaa gaaunTHYecKOH uacTH O6macTH D. 
OnpeyemMB saTeM v(x), MO%KHO MOJYYMTb pellienve MH B runepOosmmueckoli 
yactH oOslacru D, BocnOub30BaBIUMCb paBeHcTsBom (8). Jia nowyyeHua peule- 
HHA ypaBHeHHa (13), HempeppiBHoro mp x=1, HyxHO B (14) nonOKUTD 
c=0. B uacrHom cayuae, korga [— «HopMasbublliy KOHTYp, NpoxoxanHh uepes 
troukh Au B, ua=1—28, A, (§, x)=0, uw nomyuurca ypaBuenne, mof06- 
HO€ paCCMOTPpeHHOMY B 3ameTKe (°). 

B 3akJIOYeHHe CYHTAIO CBOMM MPHATHBIM JOTOM BbIPasHTh ryOoKyio 
OslarogapHoctb A. B. Butlay3ze 3a mocraHoBKy sayaun, mocTOAHHOe BHUMaHHe 
M ICHHBI€ COBETbI IPH BbINOJIHCHHH HacToauleH pa6orbl. 


TlepMckui rocyapcTBeHHbIM yHuBepcuTer Iloerynusio 
uM. A. M. Toppxoro 24 IX 1957 
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oknayn Akanxemun nayrk CCCP 
1958. Tom 119, Ne 4 


MATEMATHKA 


r. HW. KAL 


O PA3JIOKKEHHH 10 COBCTBEHHbIM ®YHKLMWAM 
CAMOCOTIP SDKEHHbIX OMEPATOPOB 


(ITpedcmaeaeno axademuxom H. H. Bozoato6oeem 15 VII 1957) 


1. B page pa6or (**) paccmarpuBasica Bompoc 0 pa3bicKaHHH NosHOi 
CHCTeMbI OOOOMIEHHBIX COOCTBEHHBIX (yHKUMI CaMOCONpPAXKCHHBIX OMepaTOpos. 
Ilo cyulecrBy OCHOBHOM pesybTaT 3THX paOoT CBO_NTCA K cuieqyroulemy. 
B rusmbOepropom mpoctpancTtse H BbIOupalorT HeKOTOpoe MOJMHO*KeCcTBO — 
OCHOBHBIe (pyHkiHH. B HeM BBOAAT HOBy!1O TONOMOrHIO MW OMpezenAloT HeMpe- 
PBIBHbI€ OTHOCHTEJIbHO Hee PyHKUMOHab! S; (9, S) — 3HayeHve cbyHKUMOHasa S 
Ha OCHOBHOK (yHkKunH 9. [lowyyeHHble (yHKUMOHAaJIbI OMpeseseHbl Ha OCHOB- 
HbIX (PYHKUMAX HM Ha3biBaloTcCA OOOOMeHHHIMH (byHKWUAMH. LIlyctp 
A — camoconpsxKeHHbIt onepatop. Kak u3BecTHO, WMeeT mecTo dopmysa 


II]nanwepena (f, g) = i (A) g, (A) do, waa moObix f, g€H. Spech o— 


CNeKTpaJbHat yHkuuA onepatopa A; f, (A) u_ g, (A) — mpeoOpasoBanus 
@Dypbe (nocTpoeHHble No onepatopy A) 9emenToB f Hu g. Okas3bIBaeTcH, TO, 
KaKOB Obl HM ObIJI CAaMOCONpAXKeHHBIN Onepatop A, MOKHO AIA Mo¥TH BCeX h 
(m0 Mepe c) HaliTH Takve OOOOMeHHbIC PYHKUMH Spx, ITO WA MWOOOK OCHOB- 
HOH dyHKUHH © Mp NouTH BCex A HMeeT MECTO paBeHCTBO 


(9, S,,) = 9, (A). (1) 


O6o6menHbie cbyHKuuA Sp», OOpasyroT MoHy!O cucTeMy OOOOMLeEHHBIX COO- 
CTBeHHBIX (PyYHKUWMH onepatopa A. 

V1. M. Tenpcdang u A. I. Koctiovenko (?) B KauecTBe MpOCTpaHCTBa OCHOBHBIX 
yHKWui BEIOpasn JMHelinble TOMOMOrM4ecKHe mpocrpanctBa. Satem IO. M, Be- 
pesanckuli (3) paccMaTpHBaJl B KauecTBe ruJIbOepToBa MpocTpaHncTBa MpocTpan- 
CTBO CYMMMPYeMBIX C KBalpaToM (byHKIWMH nN MepeMeHHbIX, a B Ka¥eCTBe OCHOB- 
HbIX PYHKUMH — *UHUTHBIe 1 pas Audbepenunpyemble *ynkKWuH, TouHee, u- 
HHTHbI€ (YHKWMH, WOMycKalowlMe MpHMeneuHe onepatopa D 

a" f 
Oxy CBO” OX py ‘ (2) 


Dj 


Merogpi, mpuMenenuble B (*), He TpeOylOT pacCMOTPeHUA JIMHEHHbIX TOMOOruUe- 
cKux mpoctpaxcts. IO. M. Bepesanckul paccmoTpel TakxKe HeKOTOpLle Apyrue 
byHKUMOHasbHbIe NpocTpaHctBa (OTM4HbIe OT Ly) HB KavecTBe D— nekotoppie 
oTsuuuble oT (2) AuddiepentwaJibHble ONepaTOphl. 

B nacrosmelit 3aMeTKe, MogoOHO TOMy Kak 9TO Cie/laHO B (*), OCHOBHbIe 
pyHKuun onpegesmorca Kak o6sacTu sagqanua Dr HekOTOpOro JIMHeHHOrO one- 
paropa T (urpatoulero MO CylecTBY pOwJIb omepaTopa D (?)), OfHako onepa- 
Top J yxe He oOOs3aTeIbHO AudPepenunasbHbIN OMepaTop, a THJIbOepTOBO 
apoctpancrBo H, Boo6ule roBopsx, He (PyHKUMOHabHOEe. B copokynHocTh D7; 
BBOJUTCA HOBad HOpMa. 

Jina Toro ¥TOObI HOBaS HOpMa M HcXONas| HOpMa THJbOepTOBa Mpocrpax- 
°TBa OK@3aJIMCb YOBJICETBOPHTEJIbHbIM OOpasOM CBASAHHbIMH (HampHMep, ITOOb 
o* 19 


WMeJIM MecTO cBOlicTBa 1)—5), CM. HMKe), Ha onepaTopbl 7 Haka, bIBaloTcd | 
cmleyloulve orpaHnuenna: 

A. T—3aMKHYTHIA oONepaTOp c NAOTHOH OO NacTbO 3afa- 
HHUA Dr. | 

B. Cymectsyert orpaHuveHHbli OMpeeNeHHbIH BO BCEeM| 
mpocTpauctTse onepatop J ?, npuuem T(7T9)=9 AA BCeX 
© € Dr. 

B octabHOM onepatTopbl 7 COBepIleHHO MpOHSBOJIbHbI. OOOOUeHHbIe PyHK- 
UMM (HWKe OHH Ha3biBaloTcd (PyHKI[MOHaJaMH, MOpOxXeHHbIMA OOOOILeCHHBIMH 
9JIEMeHTaMH) HM OCHOBHbIe (pyHKUHH (HM2Ke OHM Ha3bIBalOTCH OCHOBHBIMH 9VJIe- 
MeHTaMH) OOpasyloT MOJIHbIe HOPMHPOBaHHble MpOCTpaHcTBa. 

EctecTBeHHO, 4TO IIpH TaKOM INMPpOKOM OMpeeJIeHHH OOOOMLCHHbIX 9JIeMeH- | 
TOB, BOOGIE TOBOPA, HeJb34# YTBEPKAaTb CyWeCTBOBAHHe INOJIHOHM CHCTeMbI 
OGOOOULEHHBIX COOCTBEHHBIX 3JIEMeHTOB JIA sOOOrO CaMOCONpsxKeHHOrO oMepa- 
Topa. 

B reopemax | u 3 yTBepxkKaeTcx, TO AIA Toro, 4TOOBI cpeyqH OOOOuIeH- | 
HbIX 3JICEMCHTOB, HOPOXKMeHHbIX ONepaTopoM 7, cyuleCTBOBaa MOJIHaH cucTemMa 
COOCTBEHHBIX 3JIEMEHTOB (B YKa3aHHOM BBILe CMbICJIe) TKOOOrO CaMOCOMPs2KeH- 
Horo omepatopa A, HeOOXOMMO UM JocTaTOUHO, UTOOB! BbINOHAOCh yCJIOBHe: | 

B. Onepatop TJ?! uMeeT KoHeuHyW HA-HOpMy. | 


> rae {p,} — mou: | 


Had OPpTOHOPMMpOBaHHad CHCTeMa 9JIEMeHTOB MpoctpaHctBa /7. 

2. HwKe MpoBosutcs mocrpoeHHe OOOOMLeCHHBIX IJIEMeHTOB, OOoOuLalollee 
KOHCTPYKUMIO OOOOMeHHEIX (byHKuUHNH C. JI. Co6omesa. 

Ilyctb T —onepatop (Boo6ule roBopa, HeorpaHw4eHHbIt) B celmapabeJIbHOM 
rHJibOepTOBOM mpoctpancTBe H, yfoBJeTBopsiomjui ycnoBuam A, B. Obras 
onpeyeseHun Dy Ha30BeM IpOCTPaHCTBOM OCHOBHBIX 9TEMCHTOB. | 
Ha Dr; onpexemum dyukunouap (To, Sy rye S — npon3Bouublit (bukcupo 
BaHHbIli 9IeMeHT 43 Rr (Rr—oOGsacTb 3HayeHHH omepaTopa TJ). Onpeemen- 
HbIM TakKHM OOpa3s0M Ha Dr (byHKUMOHa Ha3s0BeM (yYHKWHOHATOM, M0: 
pOXMCHHBIM OOOCOMCHHBIM 9NEMeHTOM S, a 3HaveHHe (pyHKIMOHAa- 
Jia Ha OCHOBHOM 3JleMeHTe 9, (¢€ Dr) oO6o03HauuM uepes (0, S). Torga umeem 


(Tey) = (WS) (3) 


@PyukuMona (9, S), BoOOOULe TOBOps, He HelpepbIBeH (OTHOCHTeJIbHO CXO- 
juMoctu B ff) M He MoxeT ObITh MpoROKeH HaBce mpocrpaHcTBo H. O606- 
W,eHHbIe  39JIEMeHTbI eCTeCTBeEHHO OOpa3yloT  JIMHeiHOe mpocrpaHcTBo. 
Hyr—UpocTpaucTBO OOO0OMeHHDIX 9MCMCHTOB. 

B TOM Cilyyae, Korja S€Dr«, papenucTBo (3) MO%xHO MepemvcaTh B Bue 
(ig, S) =(o; TES; B sToM culyuae (HM TOwbKO B 9TOM Cyuly4ae) (byHKIMOHAN 
(e,S) copnagaer (Ha Dr) c HenpepbIBHEIM (PyHKuMOHaom B H. O6obmenubiii 
anement S OyJeM oTroxwKecTBATh c aslementom T'S, Herpyano y6equtecs, 
4TO BCe THJIbOepToBo mpocTpancTBo HT oKa3biBaeTcA MOMHOKecTBOM Hr. 

Bpejem. B Dr u Hr Hopmbl, nonaran ||o\||"=||T¢|| (e€ Dr); || S||, = 
= || S|] (S € Hr). 

cnovIb3ya yculopus A u Bb, HerpyquHo oKa3atTb, 4TO: 

1) Omxocumeabno eeedennolx Hopm Dr u Hr o6pasyiom noaxole Hopmu- 
posannole npocmpancmea. 

2) Kaocdout dynKkyuonaa (9,S)GHr nenpepoieen omnocumeavno xHoeotl 
HOpMobl, eeedeHnolt 6 Dr. 

3) Hr AeANeMCA CONpsAICeHHLM NPocmpancmeom no omHoWeNUIO K Dr. 

4) [lodmnoocecmeo H naomuo 6 Hr. 

5) Hs cuabHoti cxodumocmu nocaedogameabHocmu {Qn} k © 6 CMmoICAe CXO- 
Oumocmu 6 Dr caedyem cuavnaa cxodumocmo {9n} k © @ cMbICAeC CxOOUMO- 
cmu é@ H (e,, 9 € Dr). 

20 


Hanomuum, uro H-Hopma onepatopa B paBHa > || Bo, | 


Hrak, 0 KaxKyomy onepatopy T, yROBMeTBOpAoNleMy ycsoBuam A, B, 
‘MOXKET OBITh MOCTpoeHa cucTeMa OGOOUIEHHBIX 971eMeHTOR, ONpPeeJIeHHBIX Ha 
Dr w oOnapatoumx cpofictBamu 1)...5). Sra cucrema Ha3gpiBaeres CHCTeMoH, 
HNOpoKAeHHOH Onepatopom TJ, 

3. Teopema 1. /]ycme T —onepamop, yoosnemsopsroiuutt YyCAoeUAM 
A, B u Hr —coomeemcmeynwee npocmpancmeo OGO0OWeHHOLX 9AeMeNMOE, 
A— npouseorcnoiti camoconpssicennolli onepamop c pasaococenuem eOUnUYol 
E(A) uw cnexmpaaonott dynxyueti s(A). Jaa atwb6oeo [€H natidemca mxo- 
acecmeo Ay NOAKOM s-Mepol maKoe, uMO OAH 106020 AE Ay npUu ecex e€ Dr 


| ._(, E (AY”) f) 
nsco 6 (AM) 


= (0, fa), (4) 


20e f,—NeKomopolti oOo6weHHoltt s2emenm u3 Hr. 
3necp (A) — peryaspHasd nocueqoBatembHocTS cereli (2) peril VAS 115): 


B uactuoctu, MOxkHO cuNTaTb, YTO MpH Kaxgom n A” — cnerema MOJLyHHTep- 
| k k+1 

-BaJIOB [= ~ (k wemoe, —coo<k<oo), noxppiBatomux  -ocb; 
AX” — unteppan, cozepxamuii TouKy 2. 


OrmetuM, 4To us cpopmystbt [lnanwiepena u (4) serko cenyer paBeHcTBO 
mo, f.) = don (0) fn (A) MpM KaxKOM oe €D;y noun Aaa Bcex (m0 Mepe o). 


n 

-Ecum B 9TOM paBeHCTBe B KauecTBe 3JleMeHTa f OpaTb mpou3sBOAAMLMe JIeMeH- 
‘Tht Sy, T. €. TaKHe, Y KOTOPBIX Mmpeo6pasoBanue Dypbe (Sy)m(A) = Sam, TO 
‘TIpHXOAMM K paBeHcTBy (1). OTO O8Ha¥aeT, UTO B PpacCMOTPeHHOM c.ry4ae 
| gOOOH CaMOCOMpsAXKeHHbIN OMepaTOp HMeeT MOJIHYIO CHCTeMy OGOOILEHHBIX CO6- 
CTBCHHBIX 9JI@MCHTOB. 

JlokasatTeabcetBo Teopemb |. [loxaxem, 4To noceqoBaTesIbHOCT 
| 9JIEMCHTOB 


(TYE (AS) f) o (A?) (5) 


ca6o CxOAMTcA (B CMbICMe cxoquMocTH BH) Ana Bcex AE A;, roe Ay —He- 
“KOTOpOe MHOMEeCTBO NoHo o-Mepbl. Kak ussectuo, (p, (7~+)*E (A)f) = 
= (T10, E (A)/) — aqautupuas (byHKUMA OrpaHnueHHoH Bapvalun. V3 ojnon 
-TeopeMbl O JuddepeHunpoBaHHN a MTMBHDIX CyHKUMH OrpaHwyeHHOH BapHa- 
uuu ((5), ra. IV, Ne 15) caegyer, uro lim (p, (TE (AY)f)-o(AP)2 = 


m1 
= L(,f,4) mpu kaxyom )€ H cyulecTByeT H KOHeYeH MOUTH BCIOLY. Cale oBa- 
TeJIbHO, CyleCTByeT MHO*xKeCTBO A; NOHO Mepbl Takoe, YTO It BCeX AE Ay MY 
npenen L(),,f,A) cyuyectByeT H KOHeYeH. Syecb {p,} — OproHopmMupoBan- 
HbIM Oasuc BH, 
Jaa Joka3aTeibcTBa YTBepKJeHUA OCTAOCb MpOBePHTb, YTO HOPMbl MocJe- 


yoBaTebHocTu (5) orpaHvyeHbI paBHOMepHO moO fn. OljenimM kKBajjpaTbr HOpM 
nocmeqoBaresbHocTH (5): 
| (TAYE (AP) f) (APY? [P= o (AY) Di (E (AR) fF, B (AR) Th) P< 


v 


<(o (AM) E (AS) FIP) (o (AS) Dy] E (AX) Th, IP) = A (2, 4) B (1, 9) 


2 __ ayIMTHBHbIe HeOTPHUATeJIbHbIe (yHKIMH 


JE (AFP we QE (A) T 4 | 
or paHHueHHoH papwallun. TlocnenHee cueqyer u3 Hepapencrs || E (A)f ||? <| FIP: 
>, LEA) T40y|)? < SI T 1h, |? <0co (B cumy KOoHedHOcTH H-HOpMbI onepa- 
ropa fee) Vis ynlomany oti BbILe TeopeMb! O AudpepenunpoBanuu (°) cenyer, 


UuTO JIA BCeX h, pHa wie*Kaulux HEKOTOPOMY MHO2KECTBY Ay TIOJIHOW S-MepbI, 
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npegenb lim A(n, A), lim B(n, A) cyulecTByIoT HM KOHeYHbI, WH MOTOMy AIT | 
n> c N+ CO 
mo6oro i EA; HOPMbI 3JleMeHTOB (5) OrpaHyeHbl PaBHOMepHO IO 7. THM 
jloKa3aHo, YTO Ha MHOmMecTBe As= Ay N Ay TOJIHOM o-Mepbl MOCJIEOBaTeJIbHOCTb — 
(5) cna6o cxogutes. Ee npeyen o6o3Hauum uepes F). 
Tlo qoKasaHHomy juia Bcex AE Ay un PEH umeem L (9, f,A) = (9, Fa). 
Tlonaraa » = To, umeem ya Bcex 9 € Dr 


lim (@, E (AS) f) o (AX)! = lim (T¢, (T)*E (AS) f) o (AX?) = 


O6o3HaunB (byuKuuonan (Te, Fy) yepes (9, fx), MPHXOMMM K paBeHcTBy (4). 
Teopema jOKa3aHa 

B npeqnouioxeHuv, TO OnepaTop 7 Mo-mpexHeMy yAOBJeTBOpAeT YCJIOBH- 
am A, Bb, umMeer MmecTo cyleqyroulaa Teopema. 

Teopema 2. Jaa anbux 0, e’ € Dr cnpagedaueo paeencmeo 


(9,9) = \ (KT, T¢’) ds; 


Ky npu noumu ecex } — nonosxcumerbnolli onepamop c Konewnot H-xopmoit. 

Ecam H— nosnoe pyHKUNOHaIbHOe MpocTpaHcTBo (HanpHMep Ly), TO OTCIOJa 
cmenyeT, uTo K,—wuuHTerpasbHbit onepatop. Brepsppie Taka 3anHcb opmy- 
abt [[nanmepeia jist TpOu3BObHOrO CamMoconpsxeHHOorO onepaTopa A Opisia 
nosyyuena B (3) ya caryuaa T =D (cm. (2)). 

4. Ycnosue B He TOMbKO JOCTaTOUHO, HO H HEOOXOAMMO JIA TOTO, 4TOOBI 
cpemw OGOOUIeHHBIX SJIeMeHTOB 3 Hr coxepxKasacb NOWHaA CHcTeMa O6OOULeH- 
HbIX COOCTBCHHBIX 3JIEMeHTOB JOOOrO caMoOcolnpsAxKeHHOrO onmepatTopa. TouHee, 
HMeeT MeCTO CJIeqylollad Teopema. 

Teopema 3. //ycmo T— npouséeoronolti onepamop, yOoeaemeopsAroluull YC- 
Aoguam A wu He yoOosremsopsrowmutt ycaosuio B. Ilocmpoum no onepamopy T 
noposxcdenHoe um cemelicmeo Ob6o06iWeHnHolLx anemenmos Hr. Cyujecmeyem maxoti 
CaMOCONPAIICEHHOL Onepamop A, 4mo Helro3sA G6olOpamo Iaemenmol Spy € Ar 
mak, umobet Orn Kascdo2e0 9 & Dr noumu ecwdy no  6blA0 CnpaeedAuseo pa- 
eencmeo (1). 


Tocrynuso 
10 VII 1957 


UMTHPOBAHHASA JIATEPATYPA 


1HW.M.Tenpgang, A.T. Koctwouenko, JAH, 103, Ne 3 (1955). 2 HW. M. 
Teapgpauga,l. E. Wuaos, J. de Math. pures et appl., 35, Ne 4 (1956). IO. M. Be- 
pesauckuit, JAH, 108, Ne 3 (1956). *10.M. BepesaucKknuii, Matem. cOopn., 
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Jlokxanp Akanemun Hayr CCCP 
1958. Tom 119, Ne 1 


MATEMATHKA 


O. B. JIYMAHOB 


O CHHTE3SE KOHTAKTHbIX CXEM 


| (IIpedcmasaeno akademuxom M. B. Keadouuem 7 X 1957) 


B TeOpHH KOHTaKTHBIX CX€M pellaeTcH 3afaya CHHTe3a KOHTAKTHBIX CXeM, 
deaIMSYIOMMWX (pyHKUMH azreOppl soruKu. Jaa XapakTepHCcTHKH MHODKecTBA 
°XeM JI BceX (yHKUMH aureOpbl JorHku n aprymextos K. [exHouom 6piia 
3BeyleHa (1) dbyHKkuna L(n)— MMHuMaIbHOe 4HCIO KOHTAKTOB, JOcTaTOUHoe 
WIA peasuszallun mo6oK Pyshkuun Nn apryMeHToB. Mm xe 6ObIIO MOKa3aHO, TO 
qs mo6oro ¢ >0 u n>n(e) 


lal een ete 


TpHyeMm oa CyHKUMH, TpeOyrolulux ANA cBOelt peasmM3alMH He Oosee 
n 


2 
(] — as KOHTAKTOB, CTpeMuTCA K QO C pocToM 4H. 


| Rome KOHKpeTHbIi MeTOX cHHTe3a A ecTeCTBeHHO XapaKTepH30BaTb 
pyuKkuveli La (n) — MHHHManbHbIM YMCJIOM KOHTAKTOB, JOCTaTOUHbIM JA pea- 
mM3auun w060H pyHKUMH nN apryMeHToB MeTojom A. Ja nomyyeHuaA BepxHelt 
oueHkuH K. IlexHoH novb30Basica paspaOoTaHHbIM MM MeTOJOM YHHBepCaJIbHbIXx 
MHOTOnOJOCHHKOB. BnocaegctBuu IT. H. Ilopapop npexuoxusn pyro Metoy 
CHHTe3a— MeTO, KacKayoB (7), ABJIAIOWMHCA yslyulueHHem MeToga LJeHHona. 
Jims MeToqa YHuBepcasIbHbIX MHOronosiocHukoB A 4M mMeTOosa KacKaoB 
B uMmeer mecro coorHomeHve La (n) > Lg (n). Moxuo noka3aTb (3), 


ato =Lg(n)~« (n) oy rr 2<a(n) < 4* uw cdyHKkuua « (n) npHHuMaer 


sHaueHua, OM3KHe K 4, pW CKOJb yrogHo Oombumx n. ABTOp nNowsy- 
UWI elle OHH MeTOL pr C c dyxKxunet Lc(n), yqoBmeTBopsrioulel ycso- 


puio =Lc(n)<c(1 + ey (qua mo6oro e>0 u n>n(e) (%)). 
3Siecb onucaH Tek TOE MeTOJ, CHHTe3a KOHTAKTHBIX cxeM c (yHKUveli 


J De 
Lp(n), acumnToTuyeckH paBHOoH =(u TeM CAMbIM IloKa3aHO, 4To L (n) ~ 


gn 


~— —— 


. 


n 

1°. Kaxyaa dbyukuaa amreOpp soruku f (x1,..-,X%n) MO*KeT ObITb salaHa 
TaGuMueH Cc JByMA BxOfamH (cM. TaOu. 1): B CTpoKe, COOTBeTCTBYIONleH 
51,---,Sk, HW CTOMOME, COOTBETCTBYIOUIEM 5p41,---,5n, MOMElMaeTcCA 3HaueHHe 
pynKunu f Ha HaGope (o1,..., Sn). ; 

Paz06bem cCTPpOKH MaTpHItBt M(f), ompemejmsioujeH sHayeHva (byHKiMu, Ha 
rpymnpi A,,...,Ap (cm. Ta6a. 1). [ycrb fj (%1,..+,%a) CCTb CyHKUMA, COB- 
majarouad Cc ickee ks ,Xn) Ha CTpokax Poy E A; B M(f) u_ pasuaa 0 
B OCTAJIbHBIX cayuadx. Crom6ubt matputbt MM (f;) pasOuBaloTcdh Ha rpyntbi 


ee) 
* Snecb a < b o3nayaet, uTO lim— b< Beet 
23 


| 


ONMHAKOBLIX M@KAY cool crou6uoB (MycTbh wWCJIO HX paBHO f(j)). DyHKUMIO | 
t(/) 


f; MOX%KHO MpeycTaBuTb B Buse fj = \/ fyi, THe fj; copmamaet c f; Ha I-HI 


oa 
Ta6nuua 1 


) on + 1|%p44 


x, « = “pb 4 Xp 


OSs 4G 0 


foie i enter Ih as [(Ou + . on) 


rpynne croj6uoB H paBHa 0 B OCTAaJIbHBIX CJlydaax. OueBuyqHO, 4TO 


F ; 1) (2) 
FLAS cas ee Nala Tl Finct anakhy ti; eh cama aes 
rye fi? (%1,---,Xn) = xi... xnk * (quspionKuMA OepeTcad TO MHOKECTBY 
HaGopos (9,,..., Sn poe COOTBETCTBYIOT HeHYJIEBbIM CTPpOKaM MaTPpHILbI 
: (2) O; o 
VE hee iil Cet eels = \/x,i 1. ..%," (AMSBIONKUMA OepeTcsA NO MHOXKe- 
CTBY Ha6OpoB (Sp41,---, ae KOTOPble COOTBeTCTBYIOT HeHYJIEBbIM CTOOIaM 


Matpuub M (f;;)). Samerum, 4to fji,-fji,= 0 mp 4 -lg (lj <p). 
Takum o6pa3om, 


? (j) , 
Fe, A Ee ee ee (1) 


j=1 i=1 


II[peyctapienue (1) OyyqeM Ha3bIBaTb T1PaBUJIbHBIM TpescTaBsenvem 
cbyHkuuu f, ecmu rpynnp Ay,..., Ap YMeloT OHHAKOBOe UUCIIO S CTPOK (Kpo- 
Me, ObITh MO?KeT, OHO, COepmKallel MeHbluee UNCTIO cTpoK). Uncsa ku s 
OyleM Ha3bIBaTb NaApaMeTPaMH 9YTOrO TipescTaBsenus. 

2°. Haso0pem (e(HHHYHOH F-MepHOH) C()e pO MHORKeCTBO HAOOPOB (ay,...,%;) 
M3 Hye WM CAHHAU, KaxKAbI W3 KOTOPbIX OTIMGaeTCH OT HeKOTOPOrO Habopa 


B= (8,,..., 8) POBHO B OfHOM pa3psye; Ha6op, 8 HasbiBaeTca I eH T- 
pOM cdepbil, a OObeuHeHHe ccepbl HU ee WeHTpa—wapomM. Samerum, To 
eCIM (PYHKUMA 9(X1,...,X,) PaBHa JM38bIOHKIMM KOHbIONKUMH, COOTBeETCTBYIO- 
mux HaOopaM ciepbl c WeHTpom (f;,...,8,) (Tr. e€. ABAAeTCH XapakTepHcTH- 
yeckol (pyHKUMeH 9TOH cepbr), TO 
: 6; _ +6: Cia, i+ er ; 
@ (Xa, 2 sXe) Xp) HY... HX; falar eye qe a) 
Jlemma. Muxoowecmeo ecex na6opo6 (34,...,5,) npu r = 2° pas6ueaemca 
Ts 

Ha —— HenepeceKaroujuxcsn cépep. 


JLokasatesabcTBo. YM3secruo (4), uro MHoxKeCTBO BCex Ha6opoB JH- 


‘ 
r 
PGs 


Hbl fy = 2° — | pa3s6nBaetca Ha N = m1 
cae 


HenepeceKarouluxcwA Wapos. Ilycrp 


* x° (6 =0,1) osnayaet x, ecum o=—1, u x, ecm o=0. 
24 


{(Bi,- ++, Bir}, L<i<N, ectb mHoxecTBO ux WeHTposB. B KauyecrBe WeHT- 
pop cep pasOvenuaA Bcex Ha6OpoB JWIHHbI rf MOCTaTOUHO B3ATb MHOKeCTBO 
icy, Winey Piet)-0)}, 8 ESOP, Si 0,15 

O6osHauum uepes K (n) MuHMMasbHOe UNCsI0 KOHTAKTOB, JlOCTaTOUHOe JIA 
peaIH3allMH NOCpeACTBOM KOHTAKTHOrO (1, 2”)-losOCHHKa cucTembI 2” pa3vin4- 
HbIX KOHDbIOHKUMM xq'... x9. 

Leopema 1. K (2) ~ 2%. 

JlokasatenmbcTBo. HuxuaAA OMeHKA OUeBHAHA. 

BepxHaAav oWenKa. Cxema Jin peammsaluu BCeX KOHbIONKIME OT ap- 


TYMeCHTOB *j,...,%n CTPOHTCH CJIeyIOWlMM o6pa3om. K KaxK]OMY BBIXO]LY 


eee —eeeeeeeeEeeeeeeeEe————eEeEeEeEeeeeeeeEeEeEeEeEeeeEeESueEeEeEeEeGEeG—eEGCuee_e_e_ee 


_ peceKaroulHMcA cepa, TIPHCOCXTHHACTCAH KOHTAKTHOe 


or 
cxembl A (puc. 1), KoTopad umMeet oguH! Bxoq u be 


BbIXOJOB WH peaJIM3yeT BCe JH3bIOHKIMH KOHDbIONKIUH 
(OT apryMeHTOB x,,...,X;), COOTBETCTBYIOIMX Heme- 


Wepepo (°) OT OCTaJIbHBIX apryMeHTOB (Bce epeBba 
r n+l 


r 


cojlepxkaT He Ooulee = (252 = 2) KOH- 


TaKTOB). SaTeM K KaXKJOMY BBIXOAY JepeBa, coor- Yao 
BeTCTByIOllero ciepe c WeHTpoM (8),...,8,), mpu- ae 

Pe 3 HC. 
CoeqMHAeTCA TyYOK KOHTAKTOB x%, . . 2, xp" 


OF 
(pac. 1) (Bcero r-— -2"-' = 2” KonTaKTos). Cxema A nowlyyaerca 43 KOH- 


TaKTHOrO JlepeBa OT apryMeHTOB x,,...,X, NyTeM OObeMHeHHA COOTBeTCTBY- 
IOWMX BbIXOJOB (3Ta CXeMa COJeprxKUT He Ooulee 2"t! KOHTaKTOB). O6mee unHc- 


n--1: 

JIO KOHTaKTOB B NOJyYeHHOH cxeme He pepocxoquTt K = 2r+1 ee Ie 

gaat oa 

Bem 7 = Jer le) To KS log gea + 2" = 27(1 + O(1/n)). Oue- 

BHIHO, 4YTO MOCTpOeHHad CXeMa peasH3yeT BCe TpeGyemble KOHDBIOHKUMH. Teo- 
pemMa j\oka3aHa. 

Teopema 1 noka3bIBaeT, YTO KOHTaKTHOe JepeBO He ABJIAeETCA MHHMMAaJIb- 

HOM CXeMOM M UTO YHCIO KOHTAKTOB MOKeT ObITb YMeHbIUeHO aCHMITOTHUeCKH 

B yBa pasa. Ha puc. 2 us00paxeHa cxeMa, peasH3yIOUlad BCe KOHBIOHKILMH 


4 
“h at a eg. ap x Ls A in \ 
A \ Inky EiLy Ly Lp Xp Ly Ty Lp Ly Ly Ly Ly Ly Ty Ly Ls Lg Ls Ls 
d 


AI ETEN WE SAW EEE WSR a eens On 


5 apryMeHTOB (H HX OTPHWaHHl), COep2Kallad MeHbIUee YACNO KOHTAKTOB (60), 
yem COOTBeTCTByIOIee JepeBo (62). | ve: ian 
3ameuauHne. Bpixo,bl, COOTBETCTBY1IOIIMe KOHbIOHKUMAM ¢; = X12 + +X, 


Ha3bIBaIOTCH §=ONUSKUMH, eCUM &-9(X1.--, %r)~O, The oO (X1,.--,%r)— 
XapakTepucTuyecKad (pyHKIMA HeKOTOPOH cibepbl paccMoTpeHHoro pasOHeHHs. 
Ecnu B OnncanHolt BbIIIe CxeMe OObEMHUTb HeKOTOpbIe MHOXKeCTBAa O/IM3KHX 
BbIXOOB, TO HOuJyYeHHad cxeMa OyJeT peasH3OBbIBATb AU3SbIONKUMM cooTRET- 


CTBYIOIHX KOHbIOHKILMH. 


ei 


on 
3°, LeopeMal (Jad (i). a: 


ul 
Tloka3saTeapceTBo. HuxHAA OWeHKa Nosydena K. IleHHouHom (+). 
Bepxusaa omeHKa. PaccMOTpHM lipaBHJIbHOe NpeAcTaBJeHHe (PyHKUHH 


f (x1,.++) Xn) © Mapamerpamu & u s. Cxema S; Aaa byHKuuH f; cTpONTCA M3 
CX€MBI Sy (cM. puc. 3), peasMsylOlleli COBOKYNHOCTh BCeX HeHYyJIeBbIX (byHK- 
unit fi, = f2-9, CARP ia (rays , X,1_,) — XapakTepuctu- 
qecKkad (pyHKUNA cipepbl, HU CxeM So, ( He Oovlee = uryk) peasiu3ylOulux 
pynkunn =f, = f¥2; OMMH M3 TMom0COB  CXeMBI SY, 
IIpHCoeqMHAeTCA = K COOTBETCTBYIONLEMY BbIXOLY 


1 
cxempt S}?, apyrve nomochl cxem Si}, oOpequumorca 
VAN VEN u o6pasy1oT nouoc cxembr S; (BTOpoH momroc cxembI S; 
eCTb BXOJ{ CXEMBI Sy Cxema S oOpa3yeTcaA B pesyJIb- 
| | | Tate f[apavuleIbHoro coequHeHua cxem Sj; (He Oosee 


Puce. 3 


A KOHTAKTOB (qOKa3aTeJIbCTBO TEOPeMbI ] 


u 3aMeuaHue), a KaxKyaa cxema S{}),—wne Gonee sk KOH- 
TaKTOB (MOXXHO HCXOMMTb, HallpHMep, H3 COBeEPIeHHOH AH3bIOHKTHBHOM HOp- 
MaJIbHOH (popMpbr). Ilostomy unciIo KOHTaKTOB B S He MpeBOCXOMT 


Ilomox%xKUM 
kR=([2lg.n], s= a 2 ie pe elelgen) 


Teopema jjoKa3anHa. 

4°. Ilpupeyqem 6e3 oKa3aTesbCTBa elle Ba yTBep Kens. 

Ilycth k(n) (coors. M(n))—MuHumMambHoe uncmo A Takoe, 4TO cucTemy 
BC€X KOHBIOHKUMH X°!.--x°" (coors. m06ylo (yHKUMIO aulreOpbl JIOrHKA Nn ap- 


TYMeHTOB) MO?KHO peaJIH8OBaTb KOHTAKTHOM CXeMOM C MaKCHMaJIbHOM Harpy3- 
KOM pese He Oosee A. 


Torya 


L<2(1+0(F= 


Teopema 3. Capone 


gn 
n2 


Teopema 4. M(n)~ 


Tloctynuso0 
ihe Ga hs sys 


UWUTUPOBAHHAA JIMTEPATYPA 


1c. E. Shannon, Bell Syst. Techn. J., 28, M1, 59(1949). *T. H. Mospapos, 
JIAH, 100, Ne 5, 909 (1955). 7O. B. Jlynauos, Paguopusnxa, Ne 1 (1958). 
*P. B. X9mMuur, COopn. Kombi c o6HapyxKennem u ucnpaBeHHem oummM6oK, VI, 1956, 


erp. 7. ®C. E.Shannon, Trans. Am. Inst. Electr. Eng., 57, 713 (1938). 


n gn+l 

* Uspectuble Jo cux nop OleHKH 9THX dbyHKuMA cyTb (2) ee kinks 
on n+2 
mS MNS Ge 
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Jokaann Akanemun nayk CCCP 
1958. Tom 119, N14 


MATEMATHKA 
JI. FP. MAXAHJIOB 


HCCJIENJOBAHHE OJHOTO HOBOFO THNA JBYMEPHDbIX 
WiHTETPAJIBHbIX YPABHEHHH 


(I]pedcmaeaeno axademuxom M. A. Jlaepenmbeeoim 16 X 1957) 


PaccMoTpHM ypaBHenue * 


i (2) +> \\ FF Ods =e, (1) 
D 


ple 2=x + iy; C= + iy, ds=dé dy; K (z) u g (z)—3aqanupe u f (2)—ackomaa 
KOMIVJICKCHO3HAYHbIe (PyYHKUMH BeeCTBeCHHBIX MepeMeHHbIX; A — KOMMVJICKCHbIM 
mapametp,; D — orpanuueHHad O6slacTb, rpaHulia KOTOpOM COCTOMT M3 KOHeYHOrO 
YHCJ1a MIPOCTbIX 3aMKHYTHIX HeMepeceKatoulMXCA CIPAMJIACMBIX JIMHHH; Hayaso 
KOOPAHHAT Je*KHT BHYyTpH OOsacTu D. 
Ilyctb y, —kpyr |z|<eu De = 


y,. Wurerpan 8 (1) u Bctony B anb- 


uefiuien 6yeM MOHMMaTb B CMbICJIe TryiaBHOrO 3HayeHHA, T. e€. Kak lim \\. 
E> 0 & 
ecJIH \\ cyulecTByeT B cMpICIe Jle6era mpu BcAKOM ¢ >>Q. Kaacc dyHKuni, 
Dz 
HHTeErpupyeMbIX B YykKa3aHHOM cMbICsIe, O603HauHM yepes L*(D), coxpansasi 
cumBont Ly(D) ana dyHKuMi, CyMMHpyeMbIxX CO cTemeHbIo p > |. 
1. OfHOpOAHOe ypaBHeHHe. OnpeleswHM B3aMMHbIe Kaccbl Aep u 


peluenuli ycnoBuaMu 


A. K(z)f(z)€Lp(De), p>>2 npu Bcakom ¢ > 0; (2) 
Bie) f Zeal (D): 


) = 
_-Jludbbepenuupys ypapHeHve no z B cMbicie C. JI. Co6oviepa (?), 3aTem 
HHTerpupyaA NosyunBiueecn AuddepenunambHoe ypaBuenue (1,°,’), OyeM uMeTb 


f (2) = 22 crow, (3) 


rae &(z)— HekoTopasd TrosiomopiHad (yHkunA u 


w(z)=—- Vere ds. (4) 


(G—2) 


Ecau K (z)/z ne wHTerpupyema, TO MO%KHO BBECTH aHasMTHYeCKHH perysspH- 
s3aTop (%). 

Buarogaps cbopmyse (3) pelleHwe HlTerpaIbHoro ypaBHeHHA CBOMMTCH 
K OTHICKaHHIO ToOMophHoH dbyHKuuH D(z). Mpu ycmosuax (2) us camoro 


* Zanaua noctrapiena VW. H. Bexya; B oOmleH MocTaHoRKe Mog HHTerpasOM BMeCcTO f (S) 
etout [ (C). 


Ziff 


ypapHenusa cylenyer (1,2,7), uro @(z) HenpeppiBHa uM romoMopHa BO BCel | 


HMJIOCKOCTH, 3a MCKJIIOUCHHEM TOUKH 2 = (OP WM WUMeeT Pas JIO7KCHHE | 
| 
| 


O(Z)=a+24+S4-: (5) 


Zz 


Jia onpegenenun @(z) nogcTaBuM (3) B MHTerpaJibHoe ypaBHeHHe H IIpH- 
BeleM erO K BAY 


a prez) — : \\ = E £ eho(z) | a é (6) 
D 


O(z 
Syecb Mbl HMeeM ycJIOBHe Toro, YTO —— eo) copmayaeT Cc HHTerpasIOM OT 


cBoeli mpousBoquoli. MoxHo noKagaTb, uTo D(z) yqoBmeTBopseT yculoBuio (6) 
Tora HM TOJbKO TOra, KOra BbIMOJHAIOTCA PaBeHCTBAa 


& ie 


rye /, — okpyxHoctTb |z|=¢. Takum oOpa3om, nosydeHa Culeqylollad Teopema: 
Teopema 1. J[za moeo umobel COHOpOOHOe UNMeeparoHoe YpasHenue (1) 
umMeno peweHue, HeoOxodumo u Oocmamo4nHO, 4umobol CYWeCmMBe06aAa YeAan 
ananaumuueckan dyHKyusn (5), yOosremeopsaroujan ycaoeusm (7). 
2. Ilepexonat K HeEORHOPOAHOMY ypaBHeHHW, T1OJIOXKUM 
K (z) g(z)€Lp(D), p>>2. Samenow uckomoH dbyHkuun f = /f/y+ g nomyuHM 


HOBBIN CBOOOMHbIM WIeH gy (2) = u \\ Ae ds, KOTOPbIM HempepbIBeH H 


T C 
muddpepenttupyem B cmpIcyie C. JI. Co6ouepa, uro u OyyeM mpeqnouaraTh. 


iuppepenunpysx (1) no zu 3aTeM HWHTerpHpyA NowyaMBleecHh HeOWHOpoj- 
Hoe uddepenunaybHoe ypaBHeHHe Kak B (*), OyeM HMeTb 


i (2) = 2) +2— 10) + O@), (8) 
rye o(z) Hu D(z) qatotca cbopMysamu (4) u (5) u 


= 4 a) K (0) eS) ‘ 
Q(z) = — BIE ee ae ds. 
Moxer oKkasaTbes, uto Ke-2©g He MHTerpupyema, WM TOrfa HyXHO BBOJUTS 
aHaJMTHYecKH perysApHsarop. 


C nomoupio (8) ypaBHenve (1) mpeo6pasyerca kK paBeHcTBy 


4 (210 


QO (Dp (2) peal “0” 2 e BC) ds 
(Q(z) + O(z)} e \\ FILO + 0H] aoe 


C—z’ 


Tw 


KoTOpoe, kak H (6), BEIpaxaer, uTO (yHkunA (Q + WD) er copnagaer c uHTe- 
PpaJIOM OT CBOeH MPOMSBOAHOM, a STO CBOMHTCA K yCOBHAM 


lim | [Q(¢) + @ (A)] °F" at = 0, Pei eu (9) 
e+ 0 


fe 


€ 


Teopema 2. J[aamozo umo6etneodHopodHoe unmeepanoHoe ypacHenue (1) 
UmMeno peweHue, HeoOOxodUmMO UU Gocmamo4uHo, YMObe cYLeECMe06AaAa ena 
anaaumuueckan ynKyusn (5), yooeaemsopsiowaa ycaroeusm (9). 

3. Ha ocHope Tteopem | u 2 moxKHO ucceqOBaTb pasJIMUHbIe KOHKpeTHple 


culyuan. B Teopeme 3 peyb Oyler HATH O Mpocrelimux pemeHuAx OHOPO_HOrO 
y paBHeHnna 


le ane.) eee (10) 


lim | D(z) edt = 0, i Ty Ohno ae (7) | 


me OpsIe nosyuaioTes “3 (3), ecmu 3a D(z) Baath nocne_oBatempHo 1, 272, 
ian 
Teopema 3. Ecau K(z) ydoeremeopsem ycaoeuro Teavdepa @ mouke 
z2=0, mo npu ecakom  OOHOpoONOe YpaeHeHue He umeem pewenuti euda 
(10), a@ Heodnopodnoe umeem u npumom eduAcmBeHHoe pewwenue. 

JlokasatTeambcTsBo. Byzem mpopepsth ycuoBusa (7) maa cbyHKiun (10). 


4 
IIpu pcex m =2,3,... Bbimonusercs ycnosue lim \ o)e—lat — 0 van 
e>+Q 
OT 
lim | PO) fo — 0, (11) 
LADS 


Ecam K(0)=0, To w(z) HenpeppiBHa. IIpeqenpupili nepexoq nog 3HaKoM 
2 


wuterpaa (11) yaer lim | 29) do — ° £0. Spo noKasbiBaer, UTO HUKa- 
r>0 

) 

Kad (pyHKUMA (10) He MO*KeT CULyXHTb pelleHvem. 

IIpn K (0)=40 uurerpan (4) MoxkHO MpeycTraBHTb B Bue w(z) = a(z) + 


re 
+ K (0) = STKE a(z)— Hempepbisuad (pynkuna. Tloycrapaaa 970 Bpipaxenve 


-(z) B (11), cHoBa yOexjaemca, TO ycOBHMe He BEINOMHAeTCH. Tleppas yacTb 
TEOPeMbI OKa3aHa. 

) PemleHve HeOMHOpOAHOrTO ypaBHeHHA JaeTcax Popmyson (8) up DZ 0) 
| Jlerko yOequrpea, 4To ycuoBus (9) BbINOJHSAIOTCA, eCaM yyueCcTb, TO w(Z) 
-orpannuena, a Q(z) HempepprBHa. TeopemMa jOKa3anHa. 

Teopema 4. [Iycmo w(z) saeucum moaoKo om r=|z)|. Toeda, ecau 


lim 2°) £0 uau ne cytuecmeyem, mo COKOpOOHOe YpasneHue He Umeem peule- 


r+ 0 


HU, OMAUYHOLX OM MmpueuaAbHoeo; ecau oe lim e*°) = 0, mo OHO umeem 6ec- 
KOHC4HOE YUCNO AUHELUHO HeSABUCUMBLX Lene CLO): 

Iipumwep. Ilyetrs D—xpyr |z|< R<1l u K (2Z)= Tne: Snecb K (2) 
HelipepbIBHa (HO He yOBJeTBOpsxeT ycuoBHiIo Teubyepa) u w(z) = In In — 


—InIn — HeoyHopofsHoe ypaBHeHve pa3pellHMO pv BCsIKOM A, OJHOpoAHOe 


ypaBHeHHe wMeeT OecCKOHeuHOe YHCO pellenHh B NOmynsockocTu Reh >O u 
He WMeeT pewleHHii mph Rek<O. Oro noKka3prBaeT, 4uTO K onepaTopy (1) 
HeIIpHM€HHM TIPHHUMI CxKaTHIX OTOOparxKeHHH. 

Ecau, caeqya (°), Ha3BaTb WHCKCOM *% Pa3HOCTb YHCe/ pellleHH aHHOro 
M TPaHCMOHMpOBaHHOTO ypaBHeHHi, TO B HallleM TIpHMepe * IIpHMeT 3HayeHHs 
—oo, 0, +00. YpaBHeHve He ABJIACTCA HH (PpeATOJIbMOBbIM, HH HETePOBbIM. 

Teopema 5. Ecau K(z) Henpepoiena 6 mouxe z=0, mo HeodKOpoCHoe 
YpaeHenue paspellumo npu eCAKOM i. 

Teopema 6. Ecau K(z) nenpepuieHa @ mouke z=0, mo HeodHopodxoe 


ypaéeHeHue paspewuumo npu |h| ay 2de M = lim |K (z)|. 


0 
OueHuM nopeyenue o(z) B TOUKe z= 0. Ecsm K (2) HenpepbiBHa B TOUKe 
i 


2 == 0,10 | @(z)|<celn ie + N(e), rye ¢>>0—kak yrogHO MaJaa BeMunHa 
u N (c) — 3aBucaliaa OT Hee KoHcTaHTa. Ecum K (z) orpanideHa B TOUKe Z = 0 
u M =lim|K(z)|, 70 |@(z)| <2(M+ ¢) Ing + N,. llogcraBiaad 9TH OWeHKH 


zZ-0 
B (9) npu O(z)==0, nomyuum qoKasaTenbcTBa Teopem 5 H 6. 
YmecTHo mpuBecTH cpaBHeHwe Cc OHOMepHbIMM ypaBHeHHsMH. Me3pectTHo, 
K (x, 9 
uto ecu K (x, t) ygopmerBopaer ycnoBuio Teujbgepa, TO Apo ay. ABJIACTCA 
K (x, 2) 
oco6bm (He bpegroubMoBbiM) (4), a Apo ———- MOMKHO OTHECTH K (bpeAroulb- 
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MOBBIM (°). MurepeceH Bompoc, dpeAroJIbMOBbIM HJIH OCOObIM ABJIAeCTCA APO 


ee B JByMepHoM cylyyae Apo cs TAKKE ABJIACTCA OCOObIM, 
a Las — (pperowbmMoBpim. <«IIpomexyTouHbI» culydalt sey HSyeH)| 


Bplue. Teopema 3 noKa3biBaeT, ¥TO pH ycsoBuu Tembmepa ua K (2) 9TO AQpo - 
ABJIACTCH (pesrovIbMOBbIM. IIpuMep NOKa3bIBaeT, ITO yxXe WA HeMpepbIBHbIX 
K (2) OHO cTaHOBUTCA OCOOBIM. 

B 3aku1oveHHe BbIparkalo OnarofapHocTb w1.-Kopp. AH CCCP HM. H. Bexya 
3a MOCTAHOBKY 3ajjauH WM IeHHbIe yKa3aHua. 


TayxKHKCKHH TocyapcTBeHHbIii Hoctynuso 
YHHBepCHTeT 15 X 1957 


UWHTHPOBAHHAS JIATEPATYPA 


1W. H. Bexya, Marem. c6opu., 31 (73), 2 (1952). * WU. H. Bexya, JAH, 89, 
Ne 5 (1953). *® HW. H. Bexya, JAH, 98, 2 (1954). *H. HW. MycxenumBuan, 
CuHryaaApHble HHTerpasbHble ypaBHenua, M.—JI., 1946. °® G. Fubini, Atti d. Accad. 
Naz. d. Lincei, Rend. 21, (1912). §° HW. W. Pox6epr, JAH, 78, Ne4 (1951). 7 JI. VT. M a- 
xXxah won, Yu. gan. Taq. yuHus., 10 (1957). 
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Joxnagnn Akayemuu nayr CCCP 
1958. Tom 119, N 14 


MATEMATHKA 


Il. B. HAKOJIAEB 


O EXHHCTBEHHOCTH HOMOFPA®HYECKHX TIPEJCTABJIEHHH 
YPABHEHHH 


(IIpedcmaeaeno axademuxom A. H. Koamoeopoeoim 14 X 1957) 


Saflaua O CJ MHCTBEHHOCTH TpeACTaBseHHA CTBOPHbIMH HOMOrpaMMaMH ypaB- 
-HeHUA OT TpeX Me€peMeHHBIX PaCCMaTPHBaJlacb MHOrHMH aBTopamn ((15) u gp.), 
HO elle He pelleHa. PaccMoTpHM ee JIA aHaHTHYeCKOrO B HeKOTOPO! 06- 
_slacTh G ypaBHeHHsl OT Tpex Map TepeMeHHbIX 


PECTIC dO ote Cael gh kes (1) 
qonycKatoulero B G aHamoptbosy 
@ (f, ct) = 0 (t,-+)-F (¢, t) =| fa (ti, 1); Fee (te, )s fas (te, 71) | (2) 


C 3aJ,aHHbIM pasOveHHeM TepeMeHHBbIX Ha Mapbl. Smecb M(t, t) — TakxKe ana- 
auTHyeckand B G cdbyHKuna (D0); 


b(t, 7) = di (fg, tT; £3, t3)-Ye (ts, t33 f1, Tr) Ps (1, 13 fe, Te); (3) 


A—MHOXKUTeIb ypaBHeHua (1). Byyem cuutatb, uto F — HeBbIpoxkeHHaa 
(yHKUMA, T. €. OTMHUHaA OT PyHKUNH Bua (3). Ypapuenpna F =O un D=O0 
GyleM Ha3bIBaTb MOROOHBIMH, B YacTHOCTH, N-9KBMBaJICHTHbIMH, eCJIM Y 
MMECT BH] 0, (1, %1)° Pe (to, T2)- 93 (£3, 7). 

B cayyae are6pauyeckoro oT Tpex MepeMeHHbIX ypaBHeHHA 


F (t) = F (ty, te, ts) = 0 (4) 


3afjaua aHaMopdo3bl, KaK 9TO CJleyeT H3 JIEMM O pal\MOHAaJIbHOCTH aHaMop- 
bos (°), pellaercd TakxKe B kKslacce aslreOpaw¥eckux ypaBHeHHli; Mp 9sTOM 
Oasuchl C; uv C; mepemeHHow ¢; B JByX JUOObIX aHamMopdo3sax ypaBHeHuA (4) 
6yAyT OvpallvoHasbHO SKBUBaJIeHTHbI. Ecau nostomy B aHamopiose (1) (pu 
<; = const) ypaBHeHua (4) BBezeHbI LIA KpMBbIX C; OupallMoHaJIbHbIe Mapa- 
MeTPbI 

; Ss = fi (ti) (ie le Dy 3), (5) 


T. e€. Mapamerppi Jltopota (7), TO s; OyAyT Napamerpamu Jliopora u BO BCAKON 
Apyroli aHamopibose ypaBHeuna (4). Takum oOpa30M 3ajjaua NpHBOAKTCA 3ame- 
HOM Tlepemenupix (5) t; Ha s; K paCCMOTpeHMIO BMecTo (4) cCxOfHoro C HKM 
OvpauuoOHaIbHOrO ypaBHeHHA OT IlepeMeCHHbIX S;, T. ©. ypaBHeHHA, B aHamMop- 
(bo3ax KOTOporo TOUKH Oa3vca Cj; ABJIAIOTCA OMpallMOHatbubIMM (byHKiMAMH 
Tlapametpa Sj. ; 
Jlemma 1 (o egunctBenHoctH aHamop(os). /Tycmo 6 Kascdol us Oeyx 
HOMOZPAMM HEKOMOPOZO HeeblPOIICOeHHOZO AHAAUMULECKOeO 6 COAACINU G Ypas- 
nenun F(t) = 0 cywecmeyem caedymuan Konipueypayua moweK: mpu HeKoA- 
Auneapnole mouku Ay, (k= 1, 2, 3) c nomemKamu, coomeemcmeeHHo, ts = tgp 
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(k= 1, 2,3), npamaa A,A,; c mowxamu tj =ty (6=1, 2), npaman A,A3 
c mouxamu t; = tis (i= 1,2). Ecau mowku nomoepammol t; = ty (i =1, 2), 
pasaudnole meocOy coboti, a makoce mouku t; = tig(i = 1, 2) (603mM0KNO, U 
COBNAOAIOLUILLE) OMAULHL OM BepULUH mpeyeoroHuKa A\AZA3, Mo amu HOMO- 
2PaMMobl NPOeKMUBHOL. 

Vimenuo, myctb (2) (mp t; = const) u 


| t}= $(t)-O (t) =| fir (4); fia (ti); fis (ta) | (6) 


ype Takve aHamopdospt. TIpunap A,A,Az; 3a KOOPAMHATHbIN TpeyrOJIbHuk 
B (2) u (6), MoxkHO, TIpH HajexKaujem BblIOOpe eHHHYHOM TOUKH, B3ATb Oa- 
3cHoe 10 ts pagoxeHne (pyHkunn M(t) B Buze 


3 
$2 x pays ga i 
D(t) =a (ti. to)- Hr pe-O™ Fax (7) 
k=1 
Pie Dwi == ((ty, ta, ten), es $1 (ts, tor) HT. Oi 
IIpumenaa xk (7) ycmOBHa aHaMopdo3bl c npocTbiM A-MHO*KHTeNeM (*), 
TOJIYYHM TORK TeCTBa 


fa) Orb, (Or =o (ESCO (8) 


= 


iMe 


MoxkHO T0Ka3aTb, UTO U3 (8) Mp YCJIOBHH JIEMMbI 9JIeMeHTHI fix (¢ = 1, 2; 
k= 1, 2,3) ompenensiorca, MO cyllecTBy, OJHO3HAUHO; HO Tora 9TO Oyser 
BepHO HU JIA eMeHTOB fsp (R= 1, 2, 3). Orcioga cueqyer: 

Teopema 1. Bce anamopdo3sei aneebpaureckoeo (HebbiporcdeHHoed) ypae- 
Henus (4), He nodOOHOe20 YpabHeNuto mpemoeeo N-nopAvdKa. npoeKmuUeéHol. 

VmMenHo, MO%KHO CUMTaTb (4) IpHBeeHHbIM ypaBHeHHeM, T. €. CBOOOJHBIM 
OT jlesiMTeseH C JBYMA TepeMeHHbIMH. Ecum OHO omycKaeT JIMUIb MpocTror 
A-MHOXKUTeJIb, TO BOTIpoc siceH (8). Ecuim 2Ke OHO MomycKaeT OOM A-MHO- 
XKUTeJIb, TO NOPAROK OOuLero JIA BCeX MepeMeHHBIX Oa3sHca Oyser Oouee 3, 
MH MO39TOMY JHOObIe Be HOMOrpaMMbI TakoroO ypaBHeHHaA OyyT OO/alaTb KOH- 
(purypaliveH TOueK JIeMMbI 1; oTCIOJa M CuleqyeT Teopema. 

B cayyae, Korga ypaBHenve (1) sBsneTca nceBqoamreOpanuyeckuM (°%) oT 
TpeX TepeMeHHBIX 

ML 


P (f)=)) 1a: (G2) tat, (9) 


i=0 


rye A; — aaJIMTHyeCckHe B G (PyYHKIHH, OKa3bIBAeCTCA BO3MOXKHbIM PaCCMaTPHBaTb 
ero B He€KOTOPOH WHJIMHApHyueckon O6sactu H 


ie co Pee eee eon (10) 


rye t; =a, (i= 1, 2, 3)—Touka «€G. YWmenno, nerpyaHo noKa3aTb, 4To 
cooTHOImeHHA NOLOOuA, N-9KBUBaJICHTHOCTH YpaBHeHHii, HMCIOWLHE MECTO OKaJIbHO 
(B HeKOTOpoH nogoOmactu E CG), 6yayT uMeTb MecTO HM «B WeOM» (BO BCeli 
ooactu G). Ho orcioqa, B cHuly JIeMM © pallMOHabHOcTH anamopos (°), 
u OyNeT CleqOBaTb, 4YTO aHamop(o3sa, MocrpoeHHan B ECG yaa ypaBHenna 
F(t)=0, Oygzer c Tounocrhio yo N-sKBMBaIeHTHOCTH NpexcTaBuIATb ero 
u BG win B H, uMewureli c G Hemycroe nepeceyenve. BosmMoxHO TaKkxKe 
NO0Ka3aTb, UTO B MpAMOM aHamop(ose ypaBHeHua (9), 3aqanHoro B O6uacru H, 
Oasuc Cy Tora HW TOMbKO Torya OyfeT WeEKaTh Ha C,, ecaM nmceBoNONHHOM 
F(t) (c BepuMHOH B (%, %3)) alreOpavueckn mpHBoyUM (°) H MMeeT HeTpHBH- 
aJIbHbIM avireOpanuecKn jemuTemb oT t, u to. Orcioqa camemyerT, uTO aA 
ypaBHennsa (9), OcBOOOx#XAeHHOrO OT asIreOpawyeckuX emHTevell H Only cKatouero 
A-MHOXHUTeIb C MepemMeHHoli ty, BO3MOx%xKHA 3aMeHOti Me@peMeHHbIX BHa (5) 
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asireOpan3alua, XoTs Obl B OTHOIeHHH OMHOH M3 nepeMeHHBIX fo, ts. [lostomy 
cipaBeWIMBa CJleqyiolladt Teopema. 


Teopema 2. Bce axamopdoser HEBLLPONCOEHHO2O ncesdoaneed pauuecKkoeo 
ypaenenusn (9), He nodobHoe0 ypasHenuio mpembeco N-nopadka, npoexmueénot. 


B cayyae ypaBuenna (1) or rTpex Map Me€peMeHHbIX OKa3bIBaeTCA crpa- 
Be] JIMBOH: 


Teopema 3. Ecau nesolpooc0ennoe ahanumuuecKoe ypaenenue (1), aneeb- 
pauinoe (UAU aneeOpausyemoe) 6 omHoWeHUL no meHoWett mepe odxoll 
Kakou-aubo nepemenHoti, He NoOOGHO YpasHenuto mpemveeo N-nopadKa, mo Eece 


€20 axHamopqoset (2) c 3a0aHHblM pasbuenuem nNepemeHHolX Ha napol (tr, p) 
NpoeKMU6HOL. 


Ecum Obi JOllycTutb, YTO Takoe ypaBHeHHe HMeeT HempoeKTHBHbIe aHaMop(o3bt, 
TO OKa3aJIOCb Obl BOSMOXHBIM MOACTaHOBKaMU Bua 7 = f; (Wushu cai vee a 
rye f;—NOMMHOMBI, NOcTpouTS mceBwoasIreOpanyeckoe ypaBHeHHe F (t) = 0, 
KOTOpoe, BONpeKH TeopemMe 2, JOMycKaIO Obl HeMpOeKTHBHbIe aHaMop(pospr. 

B o6mjem cayyae HeanreOpav3yemoro ypaBnenus (1) JONYCTHM, UTO ypaBHe- 
Hue (1) umeeT npamyto aHamopdo3y 


FP (t,t) = |fa(tz, 2); feo (te, 2); fea (ti, 7) | (11) 


HW H€NPOeCKTHBHY!O ell aHaMOpdo3y 


D (t,t) = 9 (t, t)-F (t,t) =| far (ti, t%)s Fea (tes te) Fes (ten tz) |. (12) 
MoxxHO NloKa3aTb, 4YTO pa3MepHOCTb suOOOrO H3 ypaBHeHHii 
(1 et EEN Sled Us 6 lll C4 ieee ro) (13) 


10 KaxKoli W3 Map NepemeHHBIX (tk, tp) PaBHO TpeM, MH MOSTOMY B sHHeliHOM 
/pa3vloxKeHH 


3 
D, (f,.2) = >) Hem of FOP Fy (14) 
k=1 


) 
‘cpegqM cCHCTeMbI OOpa3ytoulux NO (ty, %) STO PyHKILMU: 
(30)¢ 
os Petts cd ie = Sate ieee (15) 


Tp dyHKUMH — JIMHeHHbIe KOMOMHAIIMA J[pyrux; aHasOrMyHoe 3akuIO¥eHHe 
WiMeeT MeCTO Jia CPYHKUMN 9,, = %,, (to, 2). i 

PaccmaTpuBad jlasiee 1Ba BO3MOXKHEIX CJIyWat: JIMHeMHOH He3aBHCHMOCTH 
WIM 3aBMcMMocTH dyHKUMH ¢,, (k= 1, 2, 3), HaWeM, 4TO B RALON W3 HUX 
ycsIOBve aHamopo3bl ypaBHeHuaA (1) MpHBOANT K COOTHOLICHHIO TpeTbel CTeIeHH 
OTHOCHTebHO (byHKuMi fix (2k = 1, 2,3). Tak, B nNeprom cayyae A-marpuia 


TS ypapnenua (14) umeeT Buy 


23 . 
Ts Go1 Go2 G23 
i 0 
Is1 =" eh O11 (16) 
ie SAI, Se OMG} STE em STS 
fas | &1016 — B19 591g — BoP15 3916 — Bs015 
33 1716 1915 ; 


(23) | 8 
rye "x, 8, y— HeKOTOpble MOCTOAHUbIeE HU yCJOBHE SNCS Ee en ) 
IpHBOAMT K YNOMAHYTOMy COOTHOLICHHIO MexK ly Pie cul comeeN CHa 
ABJIACTCA YpPaBHeHHeM JIA fin (a He aOcOJIOTHbIM TOK ]ECTBOM), cee ae 
lepemenubie (¢;, t) HMelOT OMHapHylo likaJly Ha peas TPeTb ae aug 
mepporo poga. Ecum xe 9TO COOTHOMIeHHE ABAACTCH AOCOIOTHBIM TOT ' 


33 
3 Ban. 89 


TO WA PYHKIMM ©,,, OKasbiBaeTCA, OyeT HM€Tb MeCTO COOTHOLeHHE 
011914916 — 912913915 = 0, (17) 


M3 KOTOPOrO Oyler CeMOBaTb TO 2%Ke 3akJIOUeHHe NIA OMHAPHON WiKaJbI Mepe- 
MeHHBIX (f,, 71); aHaOrMUHbI pesyIbTaT OyeT HMeTb MeCTO JIA KaxKOH U3 
Jpyrux Map MepeMeHHBIX. 

IIpumenenne siemmpr | npHBosHT K CJieqyloulel Teopeme. 

Teopema 4. Ecau neanze6pausyemoe ypasnenue (1) Oonyckaem nenpoeK- 
muenole aNamopdosel (2), mo KaoCO0E US OUHAPHOLX NoOAetL BoLPOICOaeMcA 6 OU- 
HApHYIO WKAAY NA dAAUNMUUECKOIL KPUBOLL Mpembeeo NopsAOKA, COWELL OAA BCeX 
mpex nap nepemenHolx. 

CrlelopaTeJIbHO, cipaBelMBa CJleyioulai Teopema: 

O6Omax Teopema. Ecau anaaumuueckoe HeésolpomcdeNHoe ypaeHenue 
(1) Oonyckaem nenpoekmusnole anamopqrosel Buda (2), mo 6ce OUHAPHole NOAA 
(t;, tj) 6bIPOHCOAIOMCA 6 OUHAPHOLE WKANOL HA ANZCOPAULECKUX KPUCLLX,; CYMMQ NO- 
PAOKO6 PABAUUHOIX KPUBLIX 6 KAICOOti AHAmOpqose paeHa mpem. Ecau makoe | 
Ypaenenue aneeOpausyemo xomsA Obl NO OOHOLL Us NepemMeHHolX, MO OHO NODOOHO | 


ypaenexnuio mpemveco N-nopsdKa u, caedoeameavbno, Oonyckaem aHnamopdosel | 


BCEX MpPeX IWCAHPOB; B C20 HOMO2PAMMAX MpemMbe2O IKANPA OOLWUM OAZUCOM CAY- 
OCUM YHUKYPCANbHAA KPU6AaA mpembeeco nopsadKa. Ecau oe ypaenenue (1) He 
AN2eOPausyemo, MO OHO OONYCKAeM AULLIb HOMO2PAMMObL MpemMbe2O IKANPA C OOUWUM 
O6a3ucom Ha dAAUNMUMLECKO KpUeoti mpembeed nopsaOKA. | 

Sameuaune. I[lomp3yacb mapamerpH3allvel 93JJIMMTHYeCKOH KPHBOH | 
yepes (byHkuun Betiepuirpacca u pabororo Tponsaua (?), 3aksouaem, YTO ypaB- | 
Henne (1) WomycKaeT Hem pOeCKTHBHbIe AHAMOPOSbI B TOM HM TOJIbKO B TOM CJly4dae, 
eCJIH OHO HJIM MOAOOHO ypaBHenuio TpeTbero V-nopsyKa WJM MOAOOHO paBHOCHJIb- 


HOMY €MY ypaBHeHH0. | 


YpasbCKHH MOMHTeXHUYeCKHH WHCTHTYT Tloecrynuso 
um. C. M. Kuposa 6 XI 1956 


UMTHPOBAHHASA JIMTEPATYPA 
* R. Soreau, Nomographie ou traité des abaques, 2, 1922. 2 T. H. Gronwall, 


J. math. pure et appl., 8 (1912). ? O. D. Kellogg, Zs. Math. u. Phys., 63, 159 (1914). 
Il. B. Huxoaaes, Yu. 3an. MIY, B. 28, 5 (1940), © M. B. Weutxospcekad, 


Howorpagpus, 1949. °® Il. BK. Huxowaaes, TAH, 103, Ne 3 (1955). 7P. Yoxep, | 
AnreOpavyeckue kpusple, 1952. * Tl. B. Hn konaes, JAH, 103, 2 (1955)... ? Wea 


Osgood, Lehrbuch der Funktionentheorie, 2, 1923. 
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Hoksage Akanemun Hayk CCCP 
1958. Tom 119, Ne 41 


MATEMATHKA 


Bb. A. PbIMAPEHKO 


O ®OPMAX IKCTPEMAJIBHbIX KPATHO-MOHOTOHHDIX 
MOJIMHOMOB 


(IT]pedcmasaexo akademukom B. H. Cmupnosoim 14 X 1957) 


B wacroauleli sametke (oTHOcaUelica K TOMy %Ke Kpyry Heli, 4To u ()) 
PpaccMaTPHBaIOTCHA MOJIMHOMBI 


y, (x)= >) p,x" ee 


k=0 


creneHu <n C BellecTBeHHLIMM KOIXpPpullMeHTamH, mpHHannexanue TY?” van BY, 

a TakxKe yHKUMH Kacca Gam (TY — knacc noMHOMOB (1), KpaTHO-MOHOTOHHBIX 

gopayka h-+ 1 Ha orpeske [— 1, + 1]; BY) — KJIlaCC MOJIMHOMOB (1), HMerOULAx 

COTPHIUaTeJIbHbIe Ha BCeH BeULeECTBeEHHOH OCH MpOu3BOJHbIe BCeX He4eTHBIX 

OpaAKOB Jo (2h-+ 1)-ro BKJIOUNTebHO HM HeOTPHILaTebHbIeE B TOUKe x = — | 

POW3BOJHbIe YETHHIX MOPAAKOB NO 2A-ro BKJUOUMTEIbHO; Gym — Klacc PyHKUM 
x 

fom (x) = \ e~*y, , (2) dz, Te Y,,,, (¥) — NO/MHOM (1), HeoTpulaTe/IbHbM Ha BCelt 
—oo 

BeILECTBEHHOM OCH). 

Ilyctb KoaddulweHTbI NOMHOMOB (1) NOAYHHeHbI HECKOJIbKUM JONYCTHMbIM 
‘T. €. COBMECTHBIM HM He MpOTHBOPeyallMM paCCMaTPpHBaeMOH MOHOTOHHOCTH) 
°BASAM Bua 


n 
0, (Y,) = Di Pr = Ab (2) 
k=0 
“ye &,; H A; — WaHHble BelecTBeHHble yuCNa HW XOTb OHO A, O(j=1,..., 8; 


B <7). 

Bo onicn y, (x) Buna (1), KosdpuuMentbl KOTOpOrO MOAYHHEHbI AONyCTHMbIM 
eBasaM (2), Ha30BeEM 9KCTPeEMAJbHBIM MOMHHOMOM B HEKOTOPOM 
HpOMexXyTKe, eCJIM OH HMeeT B 9TOM IIPOMexKyTKE HaHMCHBILYIO BO3MOXKHYIO 
oeuussauuio Ly, (Kak HW3BeECTHO, OCIKHAAAWMeH MOHOTOHHOrO MOJIMHOMa 
3 HEKOTOPOM MpOMexKYTKe HaSbIBaeTCH pasHOCTh fo 3HayeHMii B KOHLe HB Hayate 
oToro =MpOMexKYyTKa; avalorMyHO oMpeseseTCH SKCTpeMaJibHad (yHKUMA 
fom (X) € Gam). Tora wMeloT MecTo cylefylouyHe TeopeMEt. ut 

| Teopema 1. Ecau xKoagppuyuenmot noautoma y,,(x)€Tn nNoouuHeHol 
oii ceasu (2) (npusem npednoaaeaem, amo y,(—1)=0, ecal % == Ws 
0 cpedu 3amux noAukOomoe cyiecmeyem akcmpemanonou na [—1, +1] 
boautom euda 
x 


y, (x) = \ @— 2" 21 +2)? Uinl2) de, (3) 


—' 


de Um (x) — HeKxomopetit noaunom cmenenu<m = */2(n—1—h—a—B), éce 
3* 30 


KOPHU KOMOpPO2O AexCam @ npomescymKe [—1, +1]; %, B —4ucra, pasHole 0 
uau 1 u onpedeAnemble XapaKkmepom Cé6ABU. 

Teopema 2. IIycmb noauHomel Y, (x) € BY” u ux Koagbpuyuenmol nod- 
4UHeHoL Oeym Ycaoguam (2) (OonoA~AKUMeAbHO Npednoaaeaem, umO Y,(—1)= 0, 


Aor Ay 
CMU aa Ae 0, Ko20a xOoMb OOHO 4UCAO oj; 0). 
Toeda cpedu amux noAauHOMoe eCMb sIKCMpemMaAbHoLUL Ha [— 1, +1] 


NOAUHOM BUCA 


y3(x) = \ (x —2)"Uh, (2) dz, (4) 


20e Um (x)—NeKomopolli noaunom cmeneHu<m=1/,(n—1—2h) c eewe- 
CMB6EHHOLMU KOaGMuyUeHMamML. 

Teopema 3. Ecau gyAkyuan fom(X)€ Gam, a Koapuyuenmol noAaukoma | 
Yom (X) noduuneHol Oeym cessAm (2), mo cpedu amux dbynkyut cyuyecmeyem 


IKCMPEMQANLHAR Ha @celi BelMecmMBeHHoOli OCU qyHKYyUA Buda 


| 


fam (x) = |e *UR (2) de, (5), 


20e Um (x) — HeKomopolli NOAUHOM CMenenuU<K mM Cc BewecmeeHHolmu Koadguyu- 
eHmamu, 

Bonpoc 0 e(MHCTBEHHOCTH 9KCTPeEMAJIbHbIX HOJIMHOMOB (3), (4) H (byHKUHH (5) 
B HaCTOMMMeH 3aMeTKe He paCCMaTpHBaeTCA (Tak Ke Kak B (?)). 

TeopeMbl, yKa3aHHble BbIIMe, JalOT BO3MO2KHOCTb PelUIMTb PA IKCTPEMAIIb - 
HbIX 3ajlau; YKa%KeM HeKOTOPbIe H3 HX. 

Samaua 1. Cpequ nommHomos 


n—l 


BC ees tert 
k=1 


HaHTH 9KCTpeMaJibHbId Ha oTpeske [—1, +1], ecau y+) (é) = A® (€ HI 
A’? > 0 — fanuble BellecTBeHHble uncvia). Halitn TakxKe BeMUMHY HavMeHbIUeLl; 


OCHHINALHH Ly. 
eo * 
Sanaua 2: B eee Gym Harn eo hte tehs byukumio fh, (x), ecw) 


usBecTHo, To f,,, (0) = A?; ff, (0) = B (A? >0 u B— qanupie BemectBeHHble | 


yncjia). Halira Take weitere HaMMeHbIleH OCIMIIAUMH Lom. 
J\f pellleHHaA STHX 3aflau, HCHOb3yA Teopembr 2 un 3 uM MpoBOmsA pac-) 
CYKMeHHA, AHAIOTMYHbIe IPHMeHABIUMMCA B (1) (B 3aqaye | nMOuMHOM pasaraem. 


MO HOPMHpOBaHHbIM MOJMHOMaM S1KOON Jp (x) C «Becom» (1 — x)2”, B sajaue } 
2—mo HOpMupoBaHHDIM nomMHoMam Opmuta A, (x)), MOy4uM cuemyromtne > 


pe3yJIbTaTEI. 
1. B 3anaye | 

e=al 5 | 
( ¢ in >) Jp (5) Je (2) | 
corte ataepaeete ne” | geome 

i Pe) 

k=0 

(2m + 2h2>—1 (6) 

Ln=@ -f- (m+ h) V (2m + 2h)? a 

m (m at 2h) [is (5) Ss. (&) — dl to (é) 1% (E )| ’ 
Boba oan 5 (n=l OAS ager = eee 


(2h)! (2m)! @m + 2yl ? 


A x A 
= ——— _ — Q,,/ é 3HaKH i Sees 
Von! md m5) ( y Ava, BbiOupaeM Tak, uTOOHI sign Vani > 
= Sign Amdm(§)); OueBuyqHO, = infL,, 4ro coBmaqaer c pe3yubTaTaMu 
cTaTbu (?) (samaua 1). 
A 


2. B 3anaye 2 


ee m 


pe (Cae \ Gaal S any, (2)" dz, 


—co k=0 
e mi! (2l—~4)1! i BU Gt 2) Lay Sp 
re ay.= — ——-—___— Ar"; Silke 
ie Gn 4). QDI - V5 (mp HVE DI Toot 
m!] 3B? tf 
i wen Ve T na) a 


(sfecb, IM OMpefemeHHocTu, m mpefnomaraerca ueTHbIM). 

Uacrupima culyyaimH (dbopmym (7) sBasiorca cbopMysbl, mouwyseHHbre 
VM. A. Tpuroppesori (8). 

OTMeTHM, YTO TeOpeMbI HacTOAMLelt 3aMe€TKH MOryT He HMeTb MeCTAa, eCJIH 


uncIO cBAzel (2) Oyger Oomee OMHOH AIA y, (x)€T® vw 6Oonee mByx fA 
y,, (x) € BY wom gan fom (x)@ Gyn, UYTO TakxKe OTMe¥aIOCcb B 3aMmeTKe (1), 
Tak Kak npHh =O kwaccbl Py Be NIpHBoATcA K KaccaM T, HU By, pac- 
CMOTPeHHBIM B (?). 


| Tlocrynuu0 
10 X 1957 


UWHTHPOBAHHAA JIMTEPATYPA 


15. A. Pumapeuxko, JAH, 103, M3 (1955). * B.A. Pumapeunxo, Doxa. 
AH YCCP, N 2 (1952). ® WU. A. Tpuropsbesa, Has. Kuesck. nommtTexu. HHCT., 6 
(1954). 
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Jlokxagn Akagemun nayx CCCP 
1958. Tom 119, Ne 1 


MEXAHHKA 


10. ®. MOPOLUKHH 


BOMPOCbI FEOMETPHH CJIO)KHBIX KHHEMATHYECKHX LWENEM 
(IIpedcmaeaeno axademuxom H. H. Apmoboaeecxum 10 V 1957) 


Kunematuyueckyi0 lelb MbI Oy {eM Ha3bIBaTb 3AMK HYTOH, eCJIM IIpH JIO6OM | 


BbIOope ABYX KuHeMaTHYecKHX Map P;, Py WenW HalieTcA NO MeHbILeH Mepe OHH 


NpHvaliexkanult TOM xe Wem mpocro 3aMKHYyTbIH KoHTyp C, BKUOUaIOUHH | 
o6e BbIOpaHHble nappl. PaccmorpHM 3aMKuyTy10 Wemb S == So...Sp. I]pocrnie | 


3aMKHYTbIC KOHTYpbl KaKOH-HHOyb CHCTeMbI, NpHHaiexameh S, Mb Oyjem 
Ha3bIBatb HE3ABUHCHMBIMH, eCIM KaxKAbIM W3 HAX BKIOUaeT MO MeHbILNeH 
Mepe OAHY KHHeMaTHUeCKYIO apy, He NpHHaierxkalllyio HH OLHOMY U3 OCTaJIb- 


HbIX KOHTYpPOB cucTembl. Ecuim 4 — KpaTHOCTb Kakoro-s1H60 3BeHa pacCMaTpHBae- | 


MOli KHHeMaTHUuecKon WenH, 2) — 4uuCcIO 3BeEHbeB KpaTHOCTH A, Amax— HaHOosIb- 
Wad H3 KpaTHOCTeH 3BeHbeB Lem, TO YMCIO C MpHHadwiexawux S Hes3aBHCHMbIX 
MIpOCTbIX 3aMKHYTbIX KOHTYPOB OlpedesneTcA topMy1on 


Amax 


c= lt 3 (A 2)n™, (1) 
A=2 


B camo jlele, MOCKOIbKY Web MpekmomaraeTcA 3aMKHYTOH, OHA BKJIIO- 
yaeT 110 MCHbIeH Mepe OAH MpocToh 3aMKHYTbIN KOHTYp. Ecstm C1i— Kakon-s1n60 
M3 9THX KOHTYPOB, TO eMy OyJeT COOTBETCTBOBaTb NMepBoe CJlaraeMoe MpaBou 
uacTH ypaBHenna (1). Ecuim Wemb aABIaeTCA COHKHOH, TO Cpe 3BeHbeB KOHTYpa 
Ci Haliflercd MO MeHbIMeH Mepe OHO 3BeHO, Hecylllee MO MeHbIlell Mepe OHY 
apy, OTMYHYIO OT BCex Nap KoHTypa Ci. Takux 3BeHbeB B JeHCTBUTeJbHOCTH 
Hal eTCH 10 MeHbUIeH Mepe Ba, TaK KaK B IIpOTHBHOM CyIyyae Ienb He Oplia Obl 
3aMKHYTOW. JlioOad H3 BHOBb BbIJeIeEHHbIX KHHeEMAaTHYeCKUX Tap onmpeenurT 
MO MeHbIneH Mepe OAMH MpoOcToH 3aMKHYTHIM KOHTyp, OTAMIHDIM oT C1. Ilycrp 

2— KaKOH-JIHOO H3 BHOBb IIpHCOeAMHEHHBIX KOHTYpoB. Ci uw C2 He3aBHCHMbI 


Apylr oT Apyra. Ecuu PpacCMaTpHBaeMaxH KHHeEMaTHYeCKad Ilellb COBMalaeT Cc NO- | 


CTPOeCHHOH HaMM CHCTeMOM JBYX MPOCTbIX 3AMKHYTHIX KOHTYpoB C1, C2, TO cop- 
Myvia (1) cnpaBeqiuBa. Ecau, oHako, cpequ 3BeHbeB CucTeMbI C1C2 HMeeTcs 
3BeHO, Hecylilee Mapy, OTJM4YHY!IO OT panee BbIJeICHHbIX, TO IIPpHBeeHHble pac- 
CYKJeHHA MOFyT ObiTb MpOMOKeHbI, MOKA He OyjlLyT MCuepMaHbI BCe Map, BXO- 
AduiHe B paCCMaTpHBaemylO KMHeMaTHYeCKy!O Web. Takum oOpa3o0m, cipaBel- 
JIMBOCTh (popMysbr (1) ycraHoBsena. 

Ecan | -+- n ecTb 4nCIO 3BeHbeB, H Pp — 4NCIO Map cucTempI S, TO 


Amax 
> \n® = Qp. (2) | 
A=2 
Jlanee, 
Amax 
Sy a Lae (3) | 
n=2 | 


Takum o06pasom, coornoutenne (1) npnuumaer Bul 
Apri (4) 
Coornomtenve (4) ABAaeTCH OLHHM 3 OCHOBHBIX COOTHOWMeHHH, OnpewenAOULAx 
CTPYKTYPpy 3aMKHYTHIX KHHeMaTHYeCKHX leneli. 
pumMeuanne. Coornomenne (4), kak u (1), coxpanser cuiy TakxKe 
M B OOUIeM Cyly4ae Meneli, 3aMKHYTHIX B OOBIYHOM NOHHMaHMM 3TOFO TePMH Ha, 
Ilycrb p, — 4ncno npunagexamux S KuHemaTH4ecKUXx Map panra 0. YpaBHe. 


HMA KHHCMAaTH4eCKUX Map oMpesemsioT 6p siNepoBbIX KOOPAMHAT g,,..., Tan 
cuctembl S B (yHKIHH 


e 
| MarpawxKeBbIX KOOPAMHAT Q,,..., 9. OTH MocMeqHHe CBA3aHbI ypaBHeHHaAMH 
‘TipeoOpasopaHuA (B COOTBETCTBHH C pesysbTaTamu (1), ypaBHeHust mpeo6paso- 
BaHHA MOryT ObITb MIpeCTaBJIeCHbI KaK yDpaBHeHHA, BKJUOTAIOUIMe TOMbKO 
Gyy+++s Jy). ALA KaxQoro 3 C He3aBAMCHMBIX IIPOCTbIX 34MKHYTHIX KOHTYPOB 
cuctembl S uMeem 12 ypaBHeHuit mpeoOpasoBanus. Takum o6pa3om, GS eGeGn 
“mosses 
Eta Ps ift) (6) 
ypaBHeHHAM 
ny +1 
(0 a ORS) / 
a. ety +1) = sae eae a 
‘ina t >) II iy—iyy,’ ( ) 
fe Dae Vy~=1 
ly TEN 
+1 Vy 1 , 
Kn 41 (v 1,v Ky ” 
% v ay \oge. ie 7 
Pies d | ES, I] AD oe af ial? ie 
ee MWA pee poe fe Y 
ay, ly Vee y= 0 
) ion,--. =1,2,3; y=l,...,€ 


(o6o3HaueHHna (1) ycuIOxKHeHbI BBeJeHHeM HHekca Y, YkKa3bIBalollero HOMep 
Koutypa; | + 1, ecTb uHcJIO 3BeHbeB KOHTYpa C,,). IIpu stom wHcJIO He3aBHCHMbIX 
ypaBHenuli cuctempi (7) He MoxKeT ObITb Coupe 6c. 

 Cauexyroumve coo6paxkenuaA MpHBOAAT K Coulee TOUHOMY pesyabraty: cocTaB- 
AA WA KaxKNOTO US Cy MPOCTHIX 3AMKHYTHIX KOHTYPOB pala Q” JIMMUIb ep He- 
3aBHCHMbIX ypaBHeHHH mpeoOpa30BaHHsA, MbI NpHemM Kk CHCTeMe, BKJIIOUaIOULeH 
JIMIIb HeKOTOphIe 


| k= De ee (8) 
ai 


‘M3 ypaBHeHHli cuctembl (7). OHakO UMCIO He3aBHCHMbIX ypaBnenuli CHCTeMBI, 
Oyayun paBHo paury R cucTeMbl, BoOOUe TOBOPA, MeHblile k. Takum o6pa3om, 
paur R cucTembl ypaBHeHHli mpeoOpa3s0BaHHA OTHOCHTEIbHO qj,-..,dn YAOBIe- 
‘TBOPAeT COOTHOIEHHIO 


R< > 0'Cor. (9) 


ohé 


V3 pe3ybTaTOB, yCTAHOBJICHHBIX B (1), cnenyet, ro paur R cucTembl ypaB- 
HeHHii MpeoOpas0BaHHA OTHOCHTEIbHO TMepeMeHHBIX j,.--,Jn He 3aBMCHT OT 
BbIOOpa KOOPAMHATHBIX CHCTeM, CBASAHHBIX C So,+-+55n Ho OH He 3aBHCHT TakxKe 
M OT BbIGOpa CHCTEMbI H€34BHCHMBIX MPOCTbIX 34MKHYTbIX KOHTYPOB, COCTAaBIA- 
roux S. Takum o6pa30m, paHr CHCTeMbI ypaBHeHHu mpeoOpas0BaHHA XapakTe 
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pusyer CBOlcTBO cucTempl S, HMMaHeHTHOe CaMOl STOH CHCTeMe. OTOT PesyuIb- | 
TaT MO3BOAeT NOCTPOHTb KacCH*PpHKallM1o0 pacCCMaTPUBaeMbIX KHHCMATHUYCCKHX | 
Wenel, OTparkaloulyio UX JeHCTBHTeIbHYIO TeoMeTpHyecKylo MpHposy. | 

Paur R cucTeMbl ypaBHeHuli MpeoOpa3s0BaHHA HasOBeM Pa HOM CHCTe- 
mb S. Urak, mbt OyeM pa3iMuaTb paccCMaTpHBaeMble KH HeMaTHYeCKHe Wel NO — 
ux panram. IlocrpoeHHaa TakHM OOpa30M CHCTeMa KJlaCcH@uKalMn pasvinuaer — 
KHHeEMaTHUeCKHe IlelH M0 CYLeCTBEHHOMY IIPH3HaKy U ABJIACTCH, CIEOBATeJIb HO, 
eCTeCTBeHHOH cuctemol. JlorHuecKaA MOJIHOTa CHCTeMbI, O KOTOPOH HUeT peub, 
ompeleisercA TeM, 4TO C HalieHHOH CTpyKTYPHOHM XapaKTepWCTHKON CBA3aH 
B 9TOH CucTeme aqpeKTHBHbIii H BMeCTe C TEM COBepIIeHHO OOulHH MeTOA UCccJe- 
JOBaHHsl. 

YpaBuenua cuctempl (7) ompeyesioT HeKoTOpple R U3 MepeMeHHBIX j,..-,JN 
B (byukunu N — R ocrasibHbIxX, 3HAYe€HHA KOTOPbIX MOFYT ObiTb BbIOPaHb! Mpo- 
U3BOIbHO. B COoTBeTCTBHH C 9THM, AeKpement d = N — R cyuHKWMOHabHOH 
MaTpHIlbl CucTeMbI (7) OTHOCHT@JIbHO MepeMeHHBIX y,..-,9n YKa3bIBaeT UYHCIO 
cremeHelt CBOOOJbI CHCTeMBI So...S,. B uacTHocTH, CHCTeMYy C OHO CTeMeHbIO 
cBo6olp Sytem umMeTb upp N= R + 1. 

Takum oO6pa3soM, ypaBHeHua (7) (BMecTe C ypaBHeHHAMH KHHeMaTHYeCKHX 
Map) MatoT MO Hoe pellleHve 3aaun O ABH2KeHHH COARHOM KMHHEMATHYECKOH Len. 
TloquepkHem, 4TO B ypaBHeHHAX MpeocOpas0BaHHA, PaCCMaTPHBaeMbIX B UX OO- 
lei (OpMe COBMeCTHO C ypaBHCHHAMH KHHeMATHYeCKHX Map, 3aKJIOUeHbI BCe 
6e3 HCKIOUeCHHA XapaKTePHCTHKU ABHIKEHHA CuCTeMBI. YpaBHeHHA Mmpecbpas3o- 
BaHHA ABJIAIOTCA, CJI€QOBaTeJIbHO, OCHOBHbIMH ypaBHeHHAMH TeOMeTPHH Mexa- 
HH3MOB. HalieHHble pe3yJIbTaTb! CO3AaloT, OMHAKO, HEOOXOAUMb!e MpeANOCHWIKU 
Wit IIPHMeHeEHHs K paCCMaTPHBaeMbIM ; CHCTeMaM YPaBHeHHH aHaJIHTH4eCKON 
JHHaMuKH. 

H3 npesbilyiero BUAHO, YTO 4NCIO CTeNeHeH CBOGOAbI w cucTembI S ompeye- 
JIAeTCH YpaBHeHHeM 


w= Diep, — R. (10) 


Q7T0 — HanOonee oOOulee CTPyKTYpHOe ypaBHeHHe CHCTeM C HMHTerpHpyeMbIMH 
coe HHeHHAMH. 
M3 (10), mpunumMas Bo BHuMaHHe (9), 6yqeM uMeTb 


w > dP, — di p'cer. (11) 
e oo 


CoorHomennve (11) sBuiseTcs cTOub %e OOMIHM, Kak u (10). 
Ecam cucrema S o6pa30paHa KOHTypaMH OgHOrO uM Toro xe paHTa 7’, 
To (11), BBugy (4) u 


B= yp, (12) 
e 
MepexOWUNT B 


w>r'n— Di(r' —) p,. (13) 
[e} 


ITO — o6oOuleHHe M3BeCTHOrO cTpyKTypHOrO ypaBHenus. V3 npespizyuero 
BHAHO, OfHaKO, 4TO B OOULeM CJlyyae CHCTeM, OOpa3s0BaHHbIX KOHTYpaMH 
pa3JIMYHBIX PaHTOB, COOTHOWeHHe (13) HenpHmMenumo. 

IIpeqnosiowxum, uro cuctema S’=S),...S, nmpeyctaBset co6o1 rpynny. 
Ilyctb cl!) ecb YHCO HE3aBHCHMBIX IIPOCTbIX 3AMKHYTBIX KOHTYpoB up’) — yncCWIO 
BHeWHAX Tap cuctempl S’. Ecum S’ seemu p') BuewiHHMu mapamM mpucoesn- 


HeHa K So, TO YHCIO H€3aBHCHMbIX MpOCTbIXx 3AMKHYTbIX KOHTYPOB CHCTeMBbI 
Shody., udawoumer 


c= cl) 4. pl¢)— ], (14) 
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Tak Kak, No onpeyemenuio rpynmbl, wuco creneneli cBo6oxp cucremp S 
BHO HyJo, TO (10) nepexoyguT B 


== 6p. Fe; (15) 
e 
B(i1)—x5 
0> Dep, — De’, . (16) 
° ef 


sooTHOIeHHe (13) MepexoaUT B 
0>r'n— D\(r’—p)p,. (17) 
e 


JAHAaKO WIA Ppymn, OOpasoBaHHbIX KOHTypaMH OHOrO HM TOrO %Ke pana fr’, 
TPYKTYpHoe coorHoulenHe (16), BBugy (14), Moxer ObiTh MpescraBseHO TakxKe 
s popMe 


0> Yop, —r’ (cl + pe — 1). (18) 


° 


CieyeT 3aMeTHTb, YTO XapakTepucTuKa p), KOTOPy!O NPHHATO Ha3bIBaTb 
MOpAAKOM» rpynnbl, BXOLMT B cooTHOMeHHA (14) u (18) u, ceqoBaTeIbHO, HF- 
aeT OpeNeJICHHYIO POJIb B CTPyKTYPHOM UcceqOBaHHH rpynm. OfHako Tak 
[a3bIBaeMbIH «KJIaCc» PpylNbl B IpHBeeHHbIX BbIWe CTPYKTYPHbIX COOTHOLMMeCHHAX 
oBce He yuacTByeT. C 3TOH TOUKH 3peHHA BBeeHHe MOHATHH O «Kacce rpylnbl», 
) AKJIaCCe MEXAH3Ma» MIpeACTaBJIAeTCA HeONpaBAaHHbIM. 


Tloctynuato 
8 V1 957 


UMTHPOBAHHAS JIMTEPATYPA 


110. ® Mopowku4H, Tp. cemuHapa no TeopHy Maul. H Mex., 14, Ne 54 (1954). 
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Jloxnxnagn Akayemun HaykR CGGP 
1958. Tom 119, Ne 41 


TEOPHA VIIPYITOCTH! 


B. A. HBOBHY 


K BOMPOCY O BbIHY)KJIEHHbIX MCEBXOFAPMOHHYECKHX 
KOJIEBAHHAX CTEP)KHEM C YNPYFO-NOJATJINBbIMH OMOPAMH 


(IIpedcmaeaeno axademukom H. H. Boeoatboeem 18 1X 1957) 


B uacrosuteli 3ameTKe paccMaTpHBaeTcaA ypaBHeHne (*) 


a +@ ofan +49 a5 = 5 (q?) = 2 > cos Qt, (1) 


OnMCbIBalolllee KOeOaTebHOe JBY2KeHHe WapHHPHO-oNepTOTO CTep2xKHA, BO3-} 
MyllaeMOro CHVJION. 


| 
| 


p = posin as cos Qt 


B lIpeiMOmOx*KeHUH, YTO OHA U3 ONOP OOMaMaeT yupyrou nogaTsuBoctHw. [Ip 
3TOM AMIVJIHTYIbI CUMTAaIOTCA MaJIbIMA, HO KOHeUHBIMH. 

Kosdcduiuentel y u % (1) XapakTepH3ylOT COOTBETCTBEHHO OCeBbIe yIIpyrne Yi 
VHepUMOHHbIe CHIbl. XOTA pellieHve STOO ypaBHeHHA B QICMeHTapHbIx PyHK-+ 
IMAX HEM3BeCTHO, B JIMTepaType yKa3aHbl CNOCOObI, MOSBOJIAIOMIHe B NPHHUHTMe? 
NOYUATb pelitleHue C W1060H TOUHOCThIO. BosbIIMHCTBO MeTOOB TpeOyer Mae 
CTH MOCTOAHHBIX Y H x, KpOMe TOrO MOsyyeHMe BBICIUIMX NpHOMMKeHU OUeHB} 
YCJIOWKHAETCA. 

IIpumMeHsemplit 3ecb cimoco6 cocTONT B TOM, 4YTO TapMOHHYeCKas BHELIHAS | 
CuJla 3AMeHACTCA CHJION, 3AaKOH H83MCHEHHA KOTOPOH BO BpeMeHH TOOOeH chopme 
COOCTBeHHBIX KOeOaHHi; Tora ypaBHeHue (1) omycKaerT TOUHOe pelleHHe. Oco- 
OeHHOCTHIO 3aauH ABIAeETCA TO OOCTOATEMLCTBO, UYTO MPH MaJIbIX 3HAaYeHHAX 
HeJIMHGHHBIX YWICHOB BbIOpaHHaA alMpOKCHMUPyloOuladt BOSMYIULaIOULyIo CHJTY | 
(PyHKUMA OM3Ka NO XapakTepy H3MeHeHHH K TpHroHoMeTpuyeckon. Tlostomy 
IpHOIMKeHHOe pellleHHe, MOyIeHHOe TAKUM NYTeM Mx culy¥ast Pa pMOHHYECKOTO ) 
BOSOY*KTeCHUA, OKa3bIBAeTCA JOCTATOUHO TOUHBIM Jit Weel MpakTHKH Kak 
B OKpeCTHOCTH CBOOOMHBIX KOseOaHuit JWI BCeX 3HaueHHH aMMINTYy, Tak u| 
IIpH MaJIbIX aMILIMTY ax 

3amMeHuM eis (1) ypaBHeHnem 


= fe tot + 9° oe a oS ma ue (2)) 
Breya o6o03HaveHuA 
- feo ie 2 (co? — po /mA) + yA? 
a=4, 6=0, cn—*, de a 


M, Mpeqnouarad, to a >q*>b>c>d, npounrerpupyem ypapnenne (2). 
Ilepnoy KoneGannii T 3anuniem B cbopme 


a 


Tipesen Sade t™—cdt 
Ve a 
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rye t= q?. 3Samena Me€peMeHHOroO Tt Ha & W3 COOTHOINeCHHA 


9, — Od) (a=) 
ae (Ge) (t — d) 


aeT 


TueSts es c) K (k) + (a—d) (a2, k)). (4) 


Syecb K(k) u I (a?, k) — nome simmntuyeckue uuterpampt I uv III poJoB 
C MOJysIemM k W napameTpom «2 


oi Has O\ile—sd) b—a 
(a—c)(b—d) ’ ee aie er 


Buipasum II («?, k) vepes Ao (pb, k)—yxKunto Xelimana (4), Bocnosib30- 
BaBIUHCb H3BeCTHOM (OpMyJOH TeOpHu S/WIMNTHYeCKHX HHTerpawios (?) 


: AK () oO 
I fog k) =) a a2 Vai aa aes ’ (5) 
rye 
- 
» = arcsin V = (9) 
D Hed ila hike td a E 
Ree = — sin zat tg? \ dn? u du : (7) 


1+ k? tg? bsn2u ” 
0 
° 


de 
a 8 
. \ V1—k? sin? o (8) 


nu, snu— 9MNTHYeCKHe (yHKWHH KOH. 
Tlogctanopka (5) B (4) mocsae HeKOTOpHIX Mpeobpa3s0BaHH WacT Jat Kpyro- 
30H YacToTH! {2 3aBHCHMOCTb 


Q = 


1 
2Vx%/ 7 Ao(y, k)’ 


; y (1 + 2x A?) 
p=aresin VS (9) 


A? (2x [2 (@® — po / mA) + yA] — x} 
(1 + 2x A?) [2 (a? — po/mA)+ yA] * 


k= 
3ro pemenne uMeer fJelicrBHTebHOe sHayeHHe = MOqysaA k Tp 
P< Qx [2 (a? — fe ) + yA] 
IIlpeanosioxum Tenepb, YTO y > 2% [2 (<a? — - ) +7A’]. IIpouspeasa nH- 
erpupoBanue (2), B 9TOM Cayyae Haliyem Ja YacToTbI {2 3aBHCHMOCTb 


Tw 


Or 


f 


Ya Bo pol MANE YR iy oe / Xa, 9) 
24 VV w+ yA? — po/ mA }KW Vas ee 


? 


pe UB Bo pom) FA") 
= V 2 (wo? + yA? — po / mA) 

: 4x (a? + yA? — po / mA) 
» = arcsin yes + eA?) . 
; Ha puc. 1 uw 2 moKa3aHbI pe30HaHCHble KPUBbIe AVIA CJYIaeB mpeo61ajaro- 
‘1ero BIIMAHUA HemHHelinoli MHepuwoHHOcTH wu ynpyroctu. Kak BHqHO, 9TH 
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KPHBbIe€ OTJIMVAOTCA He TOJIbKO OT pe30HaHcHon KPHBOW JIMHeCHHOM 3afauHu, 
HO HW OT Pe30HAHCHBIX KPHBbIX B ciyyae MphcyTCTBHuA TOJIBKO OJHOTO; HeJIH— 


HeliHoro (bakTopa. 


/Al 


Puc. 1. PesonancHand KpuBad B Cryyae mpeoOsaqaiomero BJIMAHHA 
HeJIMHCHHOM HHeEPpWHOHHOCTH 


/A/ 


Puce. 2. PesonaHcHad KpHBad B Cly¥ae MpeoOaqaioulero BAMAHUA 
HeJIMHeEHHOU yIpyrocTu 


OcraHoBuMcs BKpaTue Ha JBYX YaCTHBIX MpesromoxKeHHsAX. 
I. y=0, x40. V3 (9) natigem 


(2E (k) Q\2 — w®— py/mA 1] 
\ TT j ie 1+ 2% A? d ( ) | 
rye 


7/2 


ee x, on A2 
E(t)= \VI—Psintede, i= Ar 
0 


@PyHkKUMA BpeMeHH g = Acosg, a yrom © OMpeyenseTcA u3 COOTHOMIeHHA 


‘ 


@ 


Ot =| VT Bain? ¢ de (O<k<1). (12) 


0 


2E 
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B 3aqayax npakTuyeckoro xapaKTepa Bemwuuua MoAyia R<1, mpu 


STOM XapakTep H3MeHeHHA COS@ O4eHb OM30K K xXapaKTepy M3MeHeHnA 
cosQt unpu R=O0 cose = cos. 


Il. x= 0, y40. PyuKuna Bpemenu g B 3TOM culyyae BbIpaxkaeTca yvepe3s 


SIIMNTHYeCKHH KOCHHyc B Bue g = Acn (= (*) Lei k). 
wT 


Burpaxkenue (10) mpeo6pasyeres kK Buy: 


| es : p 
= Rw Ve alae fae ae i i) 
rye 


arc sink 
Puc. 4 


Jaa cpaBHenua c pe3yJibTaTaMH MpHOmMKeHHOH TeOpHH 3allMeM Cc TOU- 
MOCTbIO JO ueHoB k? 


E(t) = +(1—); (14) 


(OV 1+ ae (15) 


Tw 


C nomontbio Bbipaxkennit (11) u (14), (13) u (15) nomyaum cdopmyapt, 13- 


3eCTHbIe B sIMTepatype (?): 
On Po, mA 
oa yaa, oP) 


a oe ye (17) 


Ilpeamaraempili cnoco6 He TpeOyer mocrpoeHuaA BBICWIMX NpHOMKeHHH, 
1 TaK Kak Ip MaJIbIX 3Ha4ueHHAX MOAysa k OOULMM XapakTep H3MeHeHMM PyHkK- 
luu BpemenHu g(t) OM30K K rapMOHHYeCKOMY 3aKOHY, TO Mp MaMbix 3HaveHHAX 
AMILIHTYA Mouysaerca JOcTaTOUHO TOUHOe pellleHHe. 
 Ecum amnauryqHoe 3HaveHue BO3MYULalollel CHJIbI HeBeMKO, TO aHHbI 
sm0co6 jlaeT xopomtee mpuOmuxKeHMe B OKpeCTHOCTH CBOOOHDIX KOeOaHHH Tp 
3CeX BeEJIHMUNHAX AMMINTYA KoMeOaHuH. 

Ha puc. 3 u 4 gan rpaduku u3mMeHenua Aq (b, k) B 3aBMCHMOCTH OT apry- 
feHta ~ H Monyssa R, 


,locrymuso 
30 I 1957 
ILMTHPOBAHHAA JIMNTEPATYFA 


1¢, Heuman, J. Math. and, Phys., 20,127 (1941).? P. Byrd, M. Friedman, 
dandb. ot Elliptic Integrals for Engineers and Physicists, Berlin—Gdot tingen—Heidelberg, 
954.3 B. B. BonotTun, Jimnamuyeckasd YCTOHUMBOCTb yupyrux cuctem, 1956. 
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Jloxauagn AkagemMun nayk CCCP 
1958. Tom 119, Ne 4 


TEOPHA VIIPYTOCTH 


tO. H. ATH u O. A. WIMLUIMAPEB 


HEKOTOPDbIE PE3YJIbTATbI HCCJIEXOBAHHS TPAHHW YNPYFOro 
COCTOAHHA MJIACTHYECKH PACTAHYTbIX OBPASHLOB HHKEJIA 


(ITpedcmaeaeno axademuxom JI. H. Cedoeom 17 X 1957) 


Jia mocrpoeHua 3aBHCHMOCTeH MexKy TwlacTHueCKMMH JecpopMallMsaMH H || 
Hallps2KeHHAMH CYUeCTBEHHY1IO pOJIb Urpaet (PyHKUMA Harpy2KeHUsA, ONMCHIBAIO- | 
lad B IipocTpaHcTBe HallpsAxKeHHH TpaHHly yMpyroro COcTOAHHA MaTepHala | 
Ha JlaHHOM 9Tane Jledopmupopanuad. M3yyenuio sto dyHKWHH B NocwesqHee 
BpeMA Obl MOCBALLeH pA pador(* “), OMHaKO B pacCCMaTpHBaeMOM BOMpoce elle 
JlaeKO HeT HeOOXOAHMOH ACHOCTH, IPHYeM B HeEKOTOPbIX BbIBOJAaX Pa3JIHUHBIe | 
UCCJIeLOBATeIH COBEPWIeHHO pacxofsATcA pyr c Apyrom. B usmaraemol sfecb 
paOore ObIIO MpeNPpHHATO SKCHepHMeHTaIbHOe U3syYeHHe rpaHHuly yupy- | 
roro COCTOAHUA MaTepMasla Mp MMWIOCKOM Halips?KeHHOM COCTOSHHH, CO3/a- 
BaBIIeMCA IYTeEM pacTAKeHHA H KpyYeHUA TOHKOCTeEHHBIX TpyOuaTHIxX OOpPasllOB. 
HHKeJIA, MOJIYYMBIHX TwiacTHueckylo JlecpopMallMio NpH pacTaxeHun. Llesmpio 
ONbITOB ABJIAJIOCh U3SYYEHHE PpaHUIlbl C BOSMOXHO Oosee TOUHLIM MpoBeeHveM 
“U3MepeHHH UC ONpeeIeHHeM ee TOUeK MO CTPOrHM AONyCKaM JIA WylacTH4ecKUX 
JleopMallui, MO BOSHHKHOBeHHIO KOTOPbIX KOHCTaTHpPOBaJICA BbIXO MaTepviala 
u3 yupyroro cocrosHusd. OAHOBpeMeHHO B 3ajlayy ONbITOB BXOAUJIO OCBelLeHHe 
BOMpoca O HallpaBJIeEHHH BeEKTOPOB NpupallleHul nacTHuecKUX JedopMalul npr 
BbIXOMe 3a rpaHully yupyroro cocToAHNA mMatTepuasa. Mccneqopanua mpoBosH- 
JIMCb TIP Pa3HbIX BbILepKKaxX OOPasllOB BO BPeMeHH MOCIe COOOMLeEHHOK WM MWa- 
cTHYecKOH AedopMalun. 

(IpuMeHaBuMecA MIA MCbITaHHH TpyOKM MMeJIM Hapy2xKHbI Juamerp 5 MM 
W TOJIMHHY creHKn 0,2 MM. OOpasiibl NpeABapuTeIbHO ObIIM NOABeprHyTbl OTAKU- 
ry mpu temnepatype 860°, mocsle KoTOporo cooTHoleHue Mexkly mpelenamy 
yMpyrocTuv Np pacTsxKeHuH WH KpyueHHU yOBeTBOpANO KpuTepuio Museca. 
Mcnpitanid NpOoBosWINCb Ha OCOOOM ycTaHOBKe, B KOTOPOH YCHIMA CO3aBasuCh 
myTeM HemocpefCTBeHHOrO Harpy2KeHuA MeIKUMM Tupsmu. Jia usmMepeHus 
MPOMOIbHbIX JepopMalwH UM YIVJIOB 3akKPY4YHBaHHA UCNOMb3OBaIMCh 3epKaJIb- 
Hple mpHOoppl. IIpoxombubie LepopMalluu U3MepsAJIHCb 10 YeTHIPeM OOpasylouMM, 
JexKalluM B ABYX B3avMHO TepMeHIUKYJIAPHbIX MePHAMOHAIbHBIX CeYeCHHAX 
TpyOKn. J\A ACKIOUCHHA BIMAHHA OOULMX NOBOPOTOB MpH6opoB Ha HX WHHAX 
ObIIM YCTAHOBJICHbI KOHTPOJIbHbIe 3epKasia. OrcytcrBue u3srn6a, BO3MO2KHOTO 
3a CueT He BMOMHE WeHTpabHOrO MpHORKeHHA PacTATMBaIOMeM CHIBI WIM He- 
TOUHOCTeEH B OCYIeCTBIICEHHH KPYTAULMX Nap, KOHTPONHPOBaOCh MO paBeHCTBY 
YMIMHEHHH BUOb yKaSaHHbIX YeTHIPeX OOpasy1oulNx TpyOKH. 

Ilpu mposexeHun OnbiroR NpHMeHsAIMCbh Ba MeToga. Ilo neppomy meToyly Bce 
TOUKM TpaHHUbl YIPyPOro COCTOAHHA ONpPeMeMAUCb Ha OHOM UM TOM xKe OOpas- 
le, a 10 BTOPOMy MeTOAY MpHMeHAJICA pA OOpasiloB, NOMYYMBIUIMX OAMHAaKO- 
By!O TWlacTHYecKy1o AesbopMalluio, HW Karki OOpasell UCMOMb30BaIICA LA OMpe- 
AeNIeHHA TOMbKO OAHOK TOUKH TpaHuipl. Tlepspi merox Jam xymuMe pesysb- 
TaTbl, KaK TaK OOHAPyKMJOCb BAMAHME Ha MOMO*KeHMe TOUeK TpaHUbl TeX Mia- 
CTHYCCKUX JeopMalluit, KOTOpble Jake pH MAHMMaJIbHOM JONycKe NpHXOAMIOCh 
Co3JlaBaTb B OOpasile Mp OnpeseneHHu MpeLbILyulMx TOUeK pany. 
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IIpw nepBbix 2e HCMbITAaHHAX BbIACHMIaCb HeBO3MOXHOCTD onpeeleHnA 
9OaCTH yMpyroro COcTOAHUA MaTepHasla Cpasy NMocse CooOueHHOH emy Mlia- 
STHUeCKOH AecpopMallMu BCeAcTBUe HaOOaBlelicA B MaTepuase nousyyecrn. 
[Ipu stom LepopMalluA mpoouxKasa HapacTraTb C TeYeHHeM BPeMeHH He TObKO 
pH AOCTHPHYTOM HallpA2xKeHHH, HO HM Np CHW2XKeHHH eFO BEIMYUHbI. OTH ABIEHHA 
ApakTHYeCKH peKpaliasuch yepes 1O—15 mun. OnpexenaBuiaaca nocue sTorO 
rpaHulla ylpyroro coctos- 
HHx Toyualacb, OHAaKO, 
He BIOJIHeE OLMHaKOBOH TIpH 
DASJIMUHBIX YCNOBHAX mpo- LW 
3eeHHA onbiroB. Ha Hee > 
IKa3blBalH BMAHHe laJib- 
jeHiiline BbIepxKKH OOpa3- 9 1s) \ 
JOB BO BpeMeHH, MyTb Ha- 400 600 800 1000 1200 1400 1600 
“pyxKeHud,  H30upaBuniica eas 
Wish ee oOcueqoBaHHa, 4H, pro 
yCOOEHHO, BEIMYHHA NPHHH- : 
MaBlleroca MmpH  oOcyelo- 
3aHHM JonycKa WIA Mulacruueckux edopmauni. Baugy sToro onpeeieHxHplii 
ITBET MOXHO ObIO NOMYYNTH JIMINb pH 3aaHHOH BbIepxXKe OOpasiloB;Bo Bpe- 
MeHH, H36paHHOM NyTH OOceqOBaHHA TpaHHIbl WM ONpefeseHHOM flonycKe 
JIA TwlacTH¥UeCKHX JedopMalluH pH Mepexoye yepes Hee. 

Bp MpHMeHeHb! BbIepxKKH Tpex 
yujyop: 1) lO MuH. mo NOJHOM Ha- 
~py3kol; 2) 12 uac. nog TOM *%e Ha- 


kT /om® 


1800 2000 kl fom* 


400 800 1200 1600 2000 | /cm? 


o, > 


200 400 (600 600 1000 1200 Kr/em? 


ise er 


Puc. 2 Puc. 3 


‘py3kou; 3) 6 uac. nox nomHOM Harpy3KoH uj12 uac. 6e3 Harpy3ku. IlyTb 
OCNELOBAHUA TpaHUbl (3a HCKJIOUeHHeM CMeWMaJIbHbIX OMbITOB WIA BbIABIE- 
(HA HaJIM4YHA BIMAHMA XapakTepa MyTeH) COCTOAN B CHHXKeHHH pacTa- 
MBaroulerO HanpsAKeHuA U MoOaBeHHU KacaTeJIbHOTO HallpAxXKeHHA, KOTOPOe 
(OCJICMOBaTeJIbHO YBeJIMYMBaIOCb H CHHMaJIOCb AO MOABJCHHA OCTATOUHBIX Je- 
JOPMalluH, MocTuraBIMxX MpMHATOTO JonycKa; NOCMeqHWU H3MeHAJICA B Mpesle- 
ax or 0,0005 no 0,036%. 


| Ha puc. 1, 2 4 3B koopquHatax o — <V 3 mpelcraBseHbl OCHOBHbIe pe3yuIb- 
aTbl ONbITOB, MpOBeeHHBIX MO BTOPOMY MeTO,Y. 

Ha puc. | u306paxeHbI rpaHulbl ympyroro cocToAHMA, HalieHHbIe m0 Jo- 
ryeky 0,0005% Ha oOpa3ilax, MOMYYMBINMX MacTHYecKyio Jecopmanuyw 1,1% 
Punas a), 1,9% (6), 2,7% (6) u 3,5% (2). [pu stom kKpuBble a u 6 OTHOCATCA 
( BbiepxkKe 1-ro Bula, KpuBax 6 — K Bbilep?kKKe 2-ro Bula M KpuBas 2 — K BbI- 
epxkKe 3-ro Busa. 

Ha pune. 2 noKka3aHo pasiu4uve B rpaHullax ypyroro cocroAHUA, NOyuaemoe 
pH OLHOMi wu TOM 2Ke MacTHUecKoOl Ledopmattun oOpasios (1,1 %) HU OAHOM uM TOM 
ce BbiepxKKe (1-ro BuJla), eC U3MeHATS JONyCK AA NacTHYeCKUX Lepopma- 
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uni mpulusyyenuu rpannust. Kpnpaa a Ha puc. 2 Ta xe, uTO u Ha puc. 1. Ona 
orpeyaer Jonycky 0,0005%. Tloceqytoutwe KpHBbIe OTHOCATCA K OIyCKaM:: 
6 — 0,006%, e —0,012%, e —0,018% u 0 — 0,036%. 

Puc. 3 naocTpupyer H3MeHeHUA, KOTOpble IpeTepleBaeT rpaHulla yupyroro 
COCTOAHHA B 3aBHCHMOCTH OT BeJIMUMHbI MlacCTHuecKOH JepopMallun oOOpasiloB 
IIpH OnpeyeseHHH ee 0 WocraTOuHO Gombuiomy ZonycKy 0,018%. Kpuspie orHo-| 
CATCA K BeMUMHaM MlacTHyeckolt Jecopmalluu oOpasuos: a — 1,1%, 6 —1,9%,, 
6 — 2,7%, e —3,5% u d—4,3%. KpuBple a, 6 u O nomyyeHbI Ha OOpasilax; 
mocwie OUHaKOBOH BbIepxKH 1|-ro Buga. Kpupaa 6 mocrpoeHa no oOpasila,, 
NOMLBepraBLIMMCA BbIepxKe 2-ro Bua, H KpHBasA @ — NO OOpasilaM, UCIIbITaH- 
HbIM T10CJI€ BbIep2%KKu 3-ro Bua. YuacTKH KPHBbIX, PaciOsOXAeHHble HHKe OCH 
Oy, MOCTPOeHbI 10 CHMMeTPHH C BepXHumu yuacTKamH. Ha puc. 3, Kpome TOro,, 
W300pa2xKeHbl HallpaBJIeHHA BEKTOPOB MpHpalleHult myacTHuecKux Je*opMallui| 


ex H Yxy/V 3, CO3qaBaBLIMXCA Ip mepexofle PpaHUUbl B COOTBeETCTBHH C IpHHA-| 
TbIM JLOMyCKOM. 
Kak BHJ{HO 3 PHCYHKOB, TpaHubl yMpyroro COCTOAHHA, OMpeeseHHbIe M0) 
MMHMMaJIbHomy JonycKky 0,0005%, nomHocTbio pacnoularaioTcad B OOWAaCTH MOV0-} 
2KHTe@IbHBIX 3HaveHHH oy. Touku, HaxOjaulMecad CyleBa OT MAKCHMYMa KPHBbIX, 
OTBeYaIOT HHTepeCHOMY SABJICHHIO BOSHHKHOBeHHA TwlacTHuecKHX JedopMallui | 
coxKaTHA (He HCUesaBLIHX C TeYeCHHEM BPeMeHH) TPH HasIHuMH elle ocTaTOuHO: 
OOIbIIMX PaCTATMBaIOuMX HalpsAKeHuH B MaTepHale. Ha xapakTepe KPUBbIx 
OTpa3WJICH BH MpHMeHABIMeHCA BbI-epxKKH. OcoOeHHO CHJIbHO BbIJeIAeTCA 
KpuBad 2 Ha puc. 1, oTHOcALaacsa K BbIep2xKKe 3-ro Bua. Bce 3TH KPHBble HMeIOT 
(opMy, OTJIMYHyIO OT OKpyxKHocTH. C yBemMueHHem JornycKa (pvc. 2) O6acTh 
ylpyroro COCTOAHHA 3HAaYHTeJIbHO paclupAeTCA, OXBaTbIBad HadalO KOOpIK- 
HaT H 10 (bopMe npHOsuxaetTca K Kpyry. IloculeqHee OCOOeHHO OTYCTJIMBO BUAHO 
M3 puc. 3, Ha KOTOPOM yJaslOcb allpOKCHMMpOBaTb PpaHUullbl OOacTeH yipyrore 
COCTOAHUA OKpy2xHOocTamu (A — J] — lleHTpbl OKpy2KHOCTeH) C HesHauuTeb 
HbIMH OTKJIOHCHHAMM SKCIIeCPHMeHTaJIbHO HalieHHbIX ToueK. Kak BHXHO 4H 
puc. 3, MpH ocraTouHoO OoubuIoM JomycKe MOUTH MOMHOCTbIO CKpaybIBaeTcs 
BJIMAHHe PexKHMa BbIepxXKH OOpasilop. C pocTroM mMlacTH4uecKOH ecsopMallny 
BO BCeX CJIyYaAX PpaHHI{bl CMeMLaOTCA B HallpaBJICEHHH OCH HalpAKeHHA oy. 
HampaBuieHuA. BeKTOpOB MpupallleHul muiacTuueckux JesopmMallHl ey U 


Yxy/V 3 Bo BCex cay4uatx MoyYaucb OH3KAMH K HOpMaJIsIM B COOTBETCTBYIO-| 
WMX TOUKAaX TpaHull ympyroro cocrosHnaA Matepvana. IIpu Maubix 3HayeHuax | 
onycKa HaOsOeHUA MOTI COep2KaTb LOBOMbHO 3HAUHTeJIbHbIe MOrpelllHOcTH, 
HO C yBeJIM¥eHHeM JONycKa HallpaBsIeHHA BEKTOPOB ONpeleANHCh OCTaTOUHO 
HalexKHO, H KapTHHa, MpecraBleHHasd Ha puc. 3, ACHO CBHJeTeJIbCTBYeT O TIpa-> 
BHJIbHOCTH YKa3aHHOrO BBIBOIA. | 

Hu Ha OfHO u3 MOMyYeHHEIX rpaHul, He Opiio0 OOHapyxKeHO Kakux-H6C) 
yrJIOB, Ha CYyeCTBOBaHHH KOTOPbIX HacTawBaeT pA ucceqoBatenen (3,°,%)., 


Yocrynust0 
14 X 1957 | 


} 
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Jlokazane Akanemun Hayr CCCP 
| 1958. Tom 119, Ne 1 


| MATEMATHYECKAA ®H3HKA 
Cr. Jl. MAJIFOOKHHEL 


| CBA3b MEXK]Y ®OPMYJIAMH OBPAUJEHHA HHTErPAJIA 
 SOMMEP®EJIBJIA H ®OPMYJIAMH KOHTOPOBHYA — JIEBEJIEBA 


(ITpedcmasaeno axademuxom M. A. Jleonmoeuuem 20 IX 1957) 


 Wnarterpan 3ommepdespyza 
| S(r, 9) = aq \ ent 88 (9 + a) da, 

) m 

qaiouii B O6actH r>>O0 o6tlee peulenHe AByMepHOro ypaBHeHua rapMoHH- 
yeckux KouleOanui AS + k°S = 0 (S ~e-‘°f) MomwKHO, MOJb3ysicb CHMMeTpHeli 
eeryPa Y=7¥1+ Ye (cM. pace. 1), mpexcTaBuTb B Buse 


ae 


~H 
gas 

aa 

6 
— 


ee ter con 8 (2-1 8) 8 (P=) 
2 2 
v 
PaccmaTpuBad 2TOT uHTerpal mpH cbuKcHpoBaHHOM 
3HaYeHHH ©, MepenmHuieM ero KpaTKO 


F(r)= aye cos « F (a) da. (1) 


Y 


Bemuer (7) 0 (r-*** exp (07)| (2 0). TO B Kilac? 
ce PyHKUHH 


f (%) = O {exp [(1 —a)|Ima|]} (| Ima|— oo) 


-la+dn/2 


WHTerpasibHOe ypaBHeHne (1), rae meTaw KONTypa y 


I€MKOM pacnOJIOKeHbI B OOJIACTAX pery/JApHOCTH Pue, 1 
dyHkuun f («)/sin «, HMeeT eMHCTBeHHOe HeyeTHoe 
pelleHne 
[oo 
ik Sin o eee 
f (a) an 1 : \ F (r) efkr cos & dy, (2) 


0 


Bpipaxkenna (1), (2) mpeactaBastor co6oi opmyvJbl OOpallleHuaA uHTerpasia 
Sommepdesbya (3), UCHOMb3yeMbIe [JIA PelleHHA KpaeBbIX’3aflay B KJIMHOBH]- 
HOH OOwlacTH. 

[lockompky cbyuKktua f(x) seveTHa, uNTerpa (1) MoxKHO HalHcaTb B BHLe 


Fr) = tel eros (a) de (3) 


v1 


B uacrHoM cayyae, Korga (yHKuuA f(%) peryJiapHa mpu | Im «| > const, 
u3 (3) enenyer, uTo (4) F (0) = 2if (Zoo). 

Tloxaxem, 4uTo ecan F (0), a CuleqOBaTeJIbHO, H f (ico) paBHO HyuJlo, mpe- 
\6pasoBanne uuTerpasia SomMepeviba Moker 6ObITh CBeeHO K Mmpeobpa30Ba- 
unio _Koutoposuya — Jle6enesa (°): 


9 
4 Ban. 39 " 


F()=—> \ e-ivnl2 J, (kr) w(v) ¥dy, i) 


—io 


0) =) ebm HD (hry Pi) Z*. (5) 
| 


TlockombKy yculoBus mpumMeHumoctu dopmys (4), (8) uccmeqoBaHbl (°), Mbr 
orpaHuuHMesd (pOpMaJIbHbIM BbIBOJOM. 

JlonycruM jId 9TOro, YTO aHamMTHYeCKad (pyHKUMA f (%) perysApHa B MO-- 
noce |Re «|<(n/2 + ¢ u yOnmaer B Heli mpu | Im «|—> co Kak f («)= 0 (exemae 
Torgza mpeycrasum cbynKuuio f[(«) unTerpasiom Pypbe Buza (*) 


o's) 

f(a=y \ gojedy, (6)) 

—tLo00 
aOcoJIOTHO CXOAAWIMMCA B STOH Tlosloce, rae (PyYHKUMA 
. ico . 
, mls iva 7 
go)== \ Flaerada (7) 

—100 

HeyeTHa, Tak Ke Kak /(«), MpHveM MocueqHHH HHTerpadl aAOCOJIOTHO CXOUTCH 


B momoce |Rev|<cc. 
Tlogcrapsasa (6) B (3), HMeem 


F(r)=—ge\ da \ goyertt cosa ay, (8) 
v1 —t00 


Pe Mbl 3aMeHHJIM 3HakK NepeMeHHOH HHTerpalluu y Ha MpOTMBOMOJIOXKHbIM H UC- 
MOJIb30BaJIN HeYeTHOCTh g (y). 

Cuvtadt BpeMeHHO BeJIMUHHY & MOJOXKUTeJIbHOH MHUMOM, MbI MO2xKeM Jedop- 
MHPOBaTb KOHTYP y, TaK, UTO OH LWeJIMKOM OKaxKeTCA pacnOJIOX%KeHHbIM B_ MO- 
moce |Rea|<cx/2-+¢. IIpH stom uuterpan (8) craHoBuTca a6cOuIOTHO Ccxo- 
AWLMMCH, M 3aKOHHA HepecTaHOBKa MopsAyKa MHTerpHpoBaHns. : 

B unterpase | 

ico | 
F (r) — ae \ g (v) dy\ eaeihr cos 4—va) da 
=X.) Yai 


MOX%KHO BePHYTbCH K MOJIOAKMTCbHBIM 3HAYeHHAM MapaMetpa & Wu MepBOHadaJIb- 
HOMY BHy KOHTypa. 
Orciojja, MOCKOJIbKY 


Ai (kr) a exp ESS (ee cos “2—va) da, 
MoJlyyaem ‘ 
F(r) = \ enaiey, (hr) g (») dy. (9) 
J{iat mouyyenus oO6paTHoi (popMysbl, pasOuB unterpan (2) Ha vwacru: 
| Ib, pasOuB _MnTery 
co oo Loo Z aie aos) 
\= \ =r \" a MHTerpal (7) Ha uacTH \ as \ ae -E \)u NOACTABMB 3a- 
0 0 a —loo —tb ‘too tb 


Tem (2) B (7), uMeem 


* Axtoppt ucnonpsyior H’) (kr). 
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gv) =— ae + ) du\ F (Olean) Sin GF aA. 


—loco tb a 


He uepes A oOosHayenbl nHTerpaunl, CTpemalliivecH K HyJO mpu a, b->0. 
Tlepppii wien npapoit uacru mpu Imk>0O mpegcrapaser co6oit abcomorTHo 


XOMAULMHCA = MHTerpasl, B KOTOPOM MOpsAJOK MHTeErpHpOBaHHA MO2*KeT ObITb 
3MCHEH. 


Tlostomy B mpeyqene nowtyuaem 


co foo 


ke 5 } : 
EO) == ge Aran \ elcorebs) sina de, 
0 —Loo 
JIM, Tak Kak 
Lc 
\ eé(kr cos a-+-vx) sina da =— S efyt|2 Ao (Rr), 
—ico 
oo 
: e d < 
| gOS et FG) Ay kr (10) 
0 


Ecamu B (9) wu (10) BMecto nevernoli dbynkumn g(v) BBecTH YeTHY10 
7) = > & y), momyyaem opmyJbl mpeopasoBanua Kouroposuya — JleGe- 
spa (4), (5). 


AkycTHYeckHH HWHCTHTYT Tlocrynusto 
Akajemun Hayk CCCP Sy IDC Mah 


UWHMTHPOBAHHASA JIMTEPATYPA 


1®. ®pank, P. Musec, Huddepenuuanbuble H HHTerpasbHble ypaBHeHHA MaTema- 
gecko dusuKu, ra. XX, JI.— M., 1937. 27. WT. Mantowxuuneu, Hexoroppie o600ule- 
A MeTOJla OTPaxKeHHli B TEOPHH LupakuMn CHHYCOMJAIbHBIX BOWIH, ABTOpeepaT JOKTOPCKOli 
eceptaunu, rm. 1V, DMAH, Us. AH CCCP, 1950. ?T.0.Manuwxuneu, JAH, 118, 
6 (1958). 47. 7. ManwxuuHeu, Akycruy. xypH., 1, NN 2 u 3 (1955) (omeuaTku 
Ne 2 (1956). M. HW. Kontoposuy4, H.H.Jle6enes, KOTO, 8, NN 10 u 11 (1938). 


of 


Jloknagn AkajlemMuu Hayk CGcr 
1958. Tom 119, Ne 1 


Axayemuk H. H. BOTOJIKOBOB 


K BOMPOCY OB YCJIOBHKH CBEPXTEKYUECTH B TEOPHH AJEPHO 
MATEPHH 


Vmes B BUY UpHiowKeHHA K TeOpHH AepHOH MaTepHH, paCCMOTPHM Mo+ 
JleJIbHYIO JMHAaMHYeCKyIO CHCTeMy C PaMHJIbTOHHaHOM 


H= Dy TE @)— EP ah, Gio + 


k,o 


4 \ Pik o| 
= hia » J (k, k’ | 1, Fo, Py) a.) Oke, BSP} —k’o,/2k!'o,', Gi 
(BERRA aes ese) 


Syecb o — JUCKpeTHBIM HHAeKC, XapakTepH3yIOUMWH, HampHMep, CNHH UH H30T 
mmyecknit cuMH; Er — «pbepmMu-9Heprua» — NapameTp, WrpalouluH poOJlb XMM 
yeckoro moTeHiivasa; V—oObemM CHCTeMBI. 

HenowHota, «MOJ[@JIbHOCTb» TakOrO TaMHJIbTOHHaHa OO6yCJIOBJIeHa TeM, 4TO 
B HEM YYHTbIBAIOTCA TOJIbKO B3aHMOeHCTBHA Nap YacTHI C MPpOTHBOMOJIOXKHBIM! 
umnyJbcamu. Jlia yqoOcTBa 3anmucH WeslecooOpasHO BBeCTH BMeCTO HMIyJIbe 
Horo wHeKca k wHyeKe q nappl (k, —k); q u —q onucbiBaioT OfHy HU TY 
*%Ke Tapy; CyMMHpoBaHve M0 q MOHMMaeTCH KaK CYMMMPOBaHHe MO pa3JIM4HbI 
miapam. IIpu 9ToM, OveBHAHO, MoTpeOyeTcs BBeCTH ele JONOJHUTeJbDHbIM YE 
nekc p =-+1 u Rk onncpratb Kak (q, p). Llemecoo6pa3sHo p, kak QuckpeTHbtl 
VHJeKC, COCAMHHTh C o H MOJOKUTH S=(s,09). B TakHx OOO3HAdeHHAX pat 
CMaTpHBaeMbIli TaMHJIbTOHMAaH (1) mpeacraBuTcs B cbopMe 


H = DY {E (q) — Er} age gs + 


q, § 


1 ey 
+ 57 S I (4, q’ | $1, Sa, 85, 8,) gs, Ags, Aq’sy'Qq’s,’, ( 
CG QE rae Sinn) 


TlokaxkeM, uTO OCHOBHOe COCTOAHHe B Hallie CXeMe MO%KHO HaliTH acMuMnT 
THYECKH TOYHO [JIN Mpowecca mpezesbHOrO Mepexoga V-> oo. 

Syecb OyeT YMOOHO BOCHOJIb3OBaTbCA BapHaHTOM MpHema 3amerku (2)| 
mpeqiowkenHbim JI. H. Sy6apesnm u IO. A. Llepkopdukosnim. BBeyem KakuHe-T 
c-pyHkumn Ay (sy, S,) H 3anMuieM raMustbToHMaH (2) B Bue 


H=U,+H,+h, 
rye 


a | , , , * ' , 
Co = Const = a7 yoy! (GO | Sip Se5553,8) Ag (si, oe) Ag (Sx, Se), 


A r , , AE , ’ 
fiz = soak Ho; H, 2S Vv Y fi 7, q | Si, Sg, So, S1) B;} (s1, So) By (Ss, So), 
q 


npuyem 
— a 1 , , , , 7 
Hg = {E (q) — Er} DiaGs Ags + op >) 1 (9, 7’ | $1, 82 $2, 81) Ayr (51, 53) eps age, ati 


q 


7 7 * ? 
aa (a, q | S1, Sp, Sg, Sy) Ay (Sy, Sa) Ags, Ags" } 


; By (Si, Sg) — Qgsz Qys, lines A, (S45 So). 


(3) 


Tak i i 

Kak Hg ABIACTCA KBajlpaTHyHOli (bopmMoli us (bepmu-onepatopos, To 
€e AMarOHaJIM3allMA COBepllaeTCA SJIEMeHTAPHO, C MOMOLIbIO sMHelHOrTO KaHo- 
HHYeCKOrO MpeocbpasoBaHnA 


gs = D) {U(g, 8, 8") dye + 0(q, 8, 8°) ogy}. (4) 


Bxoysaujwe cioqa yHKIHH u, UV JOKHBI YAOBJIETBOPATh COOTHOMeHHAM 
OPTOHOpMaJIbHOCTH 


b= Di {u' (q, s,s") w(q, 8’, 8") + 0° (q, 8, 5") 0(q, 8’, 5”)} = Bs, 5, 


| (5) 
n= >) {u(q, 8, 8”) 0(q, 8, 8”) + 0(q, 5, 8”) u(g,8", 8")} = 0. 
OnpefemuB u, UV 3 CeKYJISAPHbIX ypaBHeHUli, COOTBETCTBYIOMIMX (bopme (3), 


bl TIpHBeyeM ee K BUY: 
Ag=T,+ De: (q) Oars Ags. 
Ss 


Tlostomy y raMusibToHHaHa H, ocHOBHOe cocTosHue C, OyfeT BaKyyMHbIM 
OCTOAHHEM jlJIA HOBbIX (PCEPMHOHHBIX aMIVJIUTY 


Krs Ga = 0. 
Tlon6epem Tenepb c-cbyHkunu A TakHM OOpa30Mm, 4TO 
Gls (81, Sg) Cy> = 0, 


4 TIPHMe€M BO BHMMaHHe TOT BaxKHbIn dakT, 4tO Hy, Bg, Bi; cooTBerctT- 
yiollHe pa3JIHM4HBIM g, BCe KOMMYTHPyWT Mexy coon. 

Torga, C MOMOM[bIO paccyxXjeHHA, IpuBeseHHoro B (1), HeTpyMHO N0Ka3aTb, 
4TO BKJla| B 9HEPrHIO OCHOBHOTO COCTOAHHA, mpoucxoysamuh or Hy, cTaHo- 
MTCA MpeHeOpexKUMO MaJIbIM N10 CpaBHeHHlO C BKJIaloM OT Uy + Ho up V-> oo. 
‘“py6o roBops, 9TO NMooxKeHHe OOYyCJIOBJIEHO TeM OOCTOATEJbCTBOM, TO 
H? ocraeTca KOHeuHBIM mpH V-—>oo, Torya Kak 9HepruA mpomopuMoHadbua V. 

Virak, cooTBercTBy!0WluM MoOopom yHKUMH U, V MOXKHO OOUTbCA Toro, 
ITO cpefHee 3Hauenve: H = 2C,11C a> aCHMMTOTHYeCKH TOUHO TpescTaBuaerT 
JHEprtO OCHOBHOTO COCTOAHHA JIA paccMaTpHBaemoro ramuubTOHMaHa /. 

Orcioma BbITeKaeT, YTO (bakTHYeCKOe ONpefseseHHe U, VU MOKHO TIPOMsBeCTH 
CUIENYIOUMM O6pasoM: NoycTaBssem (opMywbI MpeocOpasopannsa (4) B BbIparke- 


me H uw HaxOHM 
H = >) {E (q) — Er} D0" (9, 8, 8) 0 (9, 8, 8’) + 


q, § s’ 


+p DY 1G 4 | Su 82» Sa» 51) DO" Su 8) UG, S25 8) X 


(ds, Ql joes 8-2+) 


x DwG s 8) 0G 81,8) = 6 2). (6) 


 Torga u, v MbI JOuKHbI ONpeLeMTb U3 yCJIOBAA MMHUMyMa (POpMbI & (u,v) 
IPH HaJMUHM JONOJHUTeIbHBIX ycuOBUli (5). Jaa Takux UW, UV BbIpaxkenne 
4 JlaeT UCKOMOe 3Ha¥eHHe SHEP OCHOBHOTO COCTOAHMA. 
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CoorpeTcTBylollee ypaBHeHHe CTallMoHapHocTH Oy eT 


3 =316 iS (X (gq, 8) 8°) (G, 8) 8’) + 2(G, 5, 8°) 1G, 83 5 ) 


44h; 8, sat @, si 5) h= 0, (7), 


rae h, ~—9iimepopckue MHoxKuTemH. JlerkKO 3aMeTHTb, YTO 9TO YypaBHeHHe 


| 
Bcera JolycKaeT TpHBHaJIbHoe pellenve | 
Ug = 0G (q) Os, sts Ug = Op (q) ds, a) (8) 

p= 0, A= bp (9) (Er — E(q))%s, 5 | 

rye 9-(q) paBHo ejuHuue BHyTpH ccepbi Pepmu u HyJIO BHe; 4g (q) = 1 — Op (q)-| 
Kak BHHO, B COOTBeETCTBYIOWIEM COCTOAHHH C\” paaumojelicrBue HesppeK- 
THBHO HM BeCb BKJa, B 9HeprviO e€fO BHOCHTCH TOJIbKO Me€PBbIM UJIEHOM TaMHJIb- 


ToHMaHa (1). i. 
n rs 
Uro6b peliTb Bompoc o TOM, Korjla 9Heprua Co He OyeT MMHMMaJIbHOH 
MW KOPAa, CJleOBaTeJIbHO, OCHOBHOe cocTosHMe C'S) OyqeT XapakTepH30BaTbCa | 


HeTPHBHaJIbHbIM PeleHHeM ypaBHeHult (7), OOpaTHMCA K HSBeCTHOH Mpolexype | 


BapHallMoHHoro ucuucsenua. Tlocrpoum BbIpaxkeHne BTOpoli BapvauMn oe WA 
TPHBHasIbHOorO pewieHHa. Haitzem: 


BE = DES BaP aes) eas, se 
Qy-53 8" 


4 j ' / se F , ’ 
ds aV SS) 1 (sq | $1» Sas 82581) P9815 Sz) F(Gisi Sy Sada 


rye 
Y’(q, 8, 8‘) = 8p (q) 8u(q, s, 8") 4- 9G (q) 60 (q, s, 5'); 


(byHkunn VY cBxi3aHbl TOJIbKO OXHAMH YCJIOBHAMH aHTHcHMMetpun: ‘VY’ (q, s’, s) = 
= — i(q, Ss, 8’), MouyualolluMucaA IIpPH BapHallMH yCJOBHHM OpTOHOpMaJIbHOCTH. 

BosBpaTHMca Tellepb K CHCTeMe HHJCKCOB, IpHHATOM MpH HanMcaHHu ra- 
MHJIbTOHMaHa (1). Tlomyuun: 


BE= >) |E(k)—Er|¥*(&, 9, 0’) ¥(k, 3, 9’) + 


k, G, a! 


4 , / * , , , 
+ 57 > J (R, R’| 94, 5g, Fo, 51) Y" (Rs 91, Sg) ‘P(A’, 94, G9). 


YculoBHe aHTHCHMMeTpuH Oy eT 
E (—&, 93, 6) == F(R; 91, 99). 


Kak BuQHO, 3Hak 6?@ MOxeT ObITb CjleaH OTPHLATeJIbHbIM TOPa H TOMbKO 
Torjla, Kora ypaBHenue 


2| E(k) — Ep| ¥-(R, 94, ¢) + 
1 , u d , u f 
4. V >) J (&, BR’ | 91, Sy, Sg, 51) FY (2, 94, 69) = BY (R, 34, 93) (9) 


/ / 
( Re, 31 0, | 


HMeeT COOCTBEHHOe PpellieHve C OTPHUAaTeJIbHbIM 3HaueHHem E. 
n ° 
B rakom cayuae aHeprua Ci” He Oy eT MHHMMaJIbHOH HM BOSHMKaeT OCHOB- 


Z Ss 
Hoe coctosnne C\S Apyroro THMa, XapakTepH3ylolleecsh HETPHBHAaJIbHbIM pele- 
HHeM ypaBHenuit (7). 


04 


MurepecHo OTMeTHTb, 4YTO ypaBHeHue (9), HamHcaHHoe B r-TipeAcTaBJleHHn 
WWI B3AMMOJCHCTBHA, He 3aBHCHIerO OT CKOpocTH) 


2 | E (Rk) res Er | alee Si; Sp) as > ® (r | 91, 92, ay 3) bo (r, 23, 39) a 
(1 2) 
= BY (r, 1 ¢9), (10) 


seCbMa HallOMMHaeT ypaBHeHne Ilpequurepa AA 3aqauu AByx Tel B CucTeMe 
leHTpa HHepuuu. Orauuue cocrout B cBoeo6pa3Holi (opMe OnepaTopa «KuHeTH- 
leCKOH 9HeEPprMu». OTO oTMMUHe eCTeCTBeEHHO UCuesaeT B CyUae HyeBol m0T- 
McTH,»Koria Ep-=.0: 

IlonyyeHHoe ypapHenue (10) MoxkHO IpHMeHUTb WIA uccreOBaHHA BOMpoca 
) CBepXTeKywecTH AJepHOH MaTepHH B KaveCTBe KPHTepHA HeycTouunBocTH 
1OpMaJIbHOrO COCTOAHHSA. 

B saks10ueHHe 3aMeTHM, 4TO MpHBeJeHHble paccyxkeHuA OOOOMAIOTCA IA 
acueTa CBOOOAHOH SHEprHuu pH TemMepatype, OTMMYHOM oT HyIA. Syecb nowy- 
[afoTCA JOBOJIbHO CJIOXKHbIe HeJIMHeHHbIe YpaBHeHHA, HO ypaBHeHHA JIA onpe- 
(eIeHHA KPHTHYeECKON TeMNepaTypbl PasoBoro Mepexoa ONATL OyAyT MMHEMHEI- 
mM. Tak, HallpHMep, eC OrpaHHUHTbCA CMy4aeM CHCTeMbI YaCTHIL OMHOFO Cop- 
‘a, B3AHMOJeHCTBYIOIUX TOJIbKO C MpOTHBOMOMOXKHIMM CIMHAaMM, TO M3 ypaB- 
teHua (12) paOorsi (1) Halizem 


. 


(k) — Ef | 


2| E(k) — Ep |cth | win) + @ (ry Wir) =0, 


fie 9 — KpuTuueckaad TemMepatypa. 
Tlomb3ytocb culyuaeM BbIpa3sHTb CBOIO MpH3sHaTembHOcTb JI. H. SyOapesy a. 
OQ. A. Llepkopuukopy 3a WeHHbIe 3amMeuaHHa. 
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IMTHUPOBAHHAS JIMNTEPATYPA 


1H.H. Boronw6os, J. H.3y6apes, 10. A. Wepkopuuxos, JAH, 
{7, Ne 5 (1957). 


Jloxnagn Akagemun nuayx CCCP 
1958. Tom 119, N 1 


A. K. JIABPYXHHA, JI. 1. KPACABHHA u A. A. T1O3QHAKOB 


PAJWVOXHMHYECKOE HCCJIEXOBAHHE NPOAYKTOB JEJIEHH A 
‘JIAHTAHA NMPOTOHAMH C 3HEPIFHEM 660 Mos® 


(ITpedcmaeaneno axademuxom A. I]. Bunoepadoesim 27 VIII 1957) 


BpeneuHue. Jlenenve aAyep TAKeNbIX SJIEMCEHTOB M3y4eHO MocTaTOUHe 
NOpOOHO. DToMy BOMpocy MOcBAMWeHO OobUIOe YUCIO paoor, BbIMOJIHEHHbIX p 
JMOXUMMUECKHM VW pa3MUHbIMM Pu3HdeCKUMH MeTOJaMH. OOHapy2xKeHO JeeHu) 
aAjlep 9JIeMeHTOB CpefHero aTOMHOrO Beca, KOTOPOe OblWIO MpefcKa3aHO ell 
Bp 1950 r. B. I’. PetinuKkmanom, a take Amaryun u Pyxumoro (1). JLocraroune 
NOAPOOHO U3YYeHbI MpOAyKTH AeweHuA AZep Boubpama (?,*), TaHrasa (*,°) u 
B CaMoOe TlocyleyHee Bpema, peHus (°) u roswbMusA (°) MPOTOHaMH BEICOKOM 9HeprHuu 
Ha ocHopaHuu JaHHbIX payqwoXuMNyecKOrO aHasH3a NPOAYKTOB [eseHHA MWyT 
WHTEPNOAMMH ONpPeAeeHb! BbIXOAbI CTAOMJbHbIX M3OTOMOB HM OWeHeHbI BEM] 
HbI MOJIHOFO CeveHHA JeeHHA STUX Aep. Halifeno, To ceyveHHe eeHHA B 3Ha’ 
YHTeIbHOH CTeMeHH YMeHbIlaeTCA C YMeHbIMeHHeM MOpAAKOBOrO HOMepa Jleus 
muxca afep. Hanpumep, ceyeHue JeneHua sagep penua (Z = 73), TaHtavi 
(Z = 73) u rombmust (Z = 67) nporonHamu c sHeprnelt 450 Mos paBHbl, CooTBey 
CTBGHHO LO: 107", 6.1027 uy 2710 ** em 

M3yuenue TpoXyKTOB JleieHHA JJIEMeHTOB Jlerue TOJIbMUA He MpOBOAMIOCE 
OOHapyXKeHb! JIMUtb CLHHMUHbIE OCKOJIKU JesIeHHA pa3IHUHBIX Ayep. Tak, up! 
OomOapAupoBKe sAyep Megu (Z = 29) nporonamu c sHepruel Jo 660 Msp o6Hai 
py2keHpt u3o0Tonpt Na?? u Na®* (°,”), B mpoyKTax o6yyeHua Gpoma (Z = 36! 
IIpOTOHAaMH C 9Heprve 335 Msp HalizeH u3oTom Se7*; ooBa (Z = 50) — usores 
mbt Na**, Ca*®, Ga®®; 6apua (Z = 56) — usoron Ga®® (°). 3 sHepreruyuecku> 
cooOpaxKeHHi OUeBHAHO, YTO STH PaMON3ZOTONbI ABJIAIOTCA IpOAyKTAaMU JeeHuA 
OomOaplupyembix siqep. B paOore (’) npeqnonaraetca, TO OOpaz0BaHue Ae} 
Na®*, P®? w K* npn o6myyeHuu cepe6pa (Z = 47) «-uacrullamu c SHeprnes 
500 Mss, WelitpoHamu c sHepruet 280 Msp u mpoTroHamu c aHepruel 480 Mor 
IIPOHCXOJMT IIpeMMYULeCTBeEHHO TIO MeXaHH3MY aCMMMeTPHUYHO"O JeeHHA C BOS} 
OyxKeHHOrO YypOBHA. 

B HacrosujeH paOore H3102%KeHbI HEKOTOPHIe pesyJIbTAaThI pawMoxuMuyecKorc 
HCCeAOBaHHA MpPOAyKTOB eeHHA JlaHTaHa MpoToHamu c 39Hepruei 660 Mop, 
KoTopoe Oplio OOHapy2xKeHoO paHee (°). OcHoBHO TpyAHOCTbIO JaHHoro uccne104 
BaHHA ABHJIOCb MOJYYeHHE NPOAYKTOB esleHHA JiaHTaHa B palwoakTHBHO uNCTOM 
Be U3-3a UX OTHOCHTEJIbHO HEBICOKOFO BbIXOJa MO CpaBHeEHHIO C TaKUMU p04 
AYKTaMH pactleneHuA JlaHTaHa, Kak Oapu, MWepuli, Telyp, cypbMa u mp 

Meroguka. Uccnegopanne npopofusoch Ha CHHXpOWNKOTpoHe na6o4 
paTopuu AepHbIxX mpoOnem OObeqMHEHHOrO MHCTHTYTA AJepHbIX Hicc1eqoBaHnvi., 
BomOapyupyemaa MulleHb mpesctaBiaia co6oli nopomoK oKucH saHTatal 
BecoM JO | r, 3aBepHyTbIli B aliomuHHeBy1o dbombry. CnektpaibHpli ananng 
OKHCH JIaHTaHa NoKa3ai Hanuuve Pr,O,<0,02% u Ce,0;<0,02%. Muumenni 
oOslyuaIHCb MpOoTOHaMH Cc 9Heprvei 660 Mop B TeueHue 1—2 yac. 3aTem Topo 
INOK PaCTBOPAJICA B COJAHOH KUCJIOTe M Ha HSOTONHLIX HOCHTeIAX, KOTOPbIe Ob} 
JIM NoOaBeHbI Tepex pacrBopeniem La,O;, npousBosuocb BbIeneHue paHo- 
usoTonoB. lia BbieneHuA NpOLYKTOB JeleHuA JaHTaHa Obi NpelBapuTesbH 
paspaOoraH Ovicrppili MeTrox xpomatorpacuyeckoro pa3fenenua Mn, Fe, Co, 
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Ni, Cu mn Zn wa annonute Jlayaxc-1-X-7.CyniHoctb 2Toro MeToOsla 3aksOUaeTCH 
B aOcopOlMH YKa3aHHbIx 3leMeHTOB Ha aHnonuTe u3 12 M pacrsopa HCl] van 
enaOoxucoro 12M pactrsopa LiCl c nocnexyroujuM BbIMbIBaHHeM pacTBopamu 
HCl pa3sauuHolt KOHMeHTpalluu B NepBoM CuIyuae H BOfoli BO BTOpom. Tomyuen- 
Hble XPOMATOrpaMMbl IIpHBeeHbI Ha puc. 1; OHM CBUETebCTBYIOT O BNOWHE yLo- 
BJICTBOPHTEJIbHOM pasjIeJIeHHH HCCJIeLyeMbIX 3JIeEMeHTOB. 


a 
» CM Mun 
| 
GMHCL \4M HCLIZMHGL 05m ‘goMHCL 
(0-64 a ys oie a 
| Spe aiatces | 
| | | | : 
| | Fe | UMn/MUA, 
| - Co 
vy) | ! | 40-64 Cu 
| 
I Co | EB 
10 esta za us 
. Ni 
| | 
| | 
0 uo =m ~SCiS*«iaSC<‘«‘iaOSC 20 40 60 80 
kanau Annan 


#Puc. 1. Pasgenenue Ni, Mn, Co, Cu, Fe » Zn Ha kosionKe AuuHOK 15 cm nu Quametpom 0,4 cm. 

Cmona JlaysKc-!-X-7. BrimpipanHe MpousBoAMMOCh: Aa — CcouAHOL KHCIIOTOH Pa3JIHYHOH KOHIUeH- 

Tpawuu Co cKopocrsto 0,05 m/MuH; 6 — Bozok nocne copOuuu us 12 M pacrsopa LiCl co cKopo- 
eTp1o 0,04 ma/muH mpu ¢ = 90° 


| Tlpumenenve nepporo BapvaHta onucaHHoro MeTosa nosBonuso pasiemuTb. 
‘OCHOBHBIe H3y4eHHble MPOAYKTHI AeweHuaA aHtTaHa Ni, Cr, Co, Zn, Ga u Zn ua 
JOTJe/bHIE (ppakIlMH, KOTOpble 3aTeM NOMBepravMCb AONOMHUTeEbHOUM OUNCTKe. 
pTak, HuKelb OCawkJlaica 2uMe- 
THJITJIMOKCHMOM, KOGOaJIbT — «-HH- 
Tpo30-y-HaToioM, UHpkoHHH — [Jponyxrs gqenewua sanTana u nonepeyHbie ceue-- 
(beHUJIapCOHOBOH KUCJIOTOH, HES ae oCpAgOn Any 

(XpoM—BBHe xXpoMmata Oapua. 


alOiLH reae 
] 


Tlepuoy nostypac- | Ceyenne 


; Tanai skcTparMpoBaiu PT ESOn | Teen | aantpacaata maya 6pas0- 
(BbIM 3c:upom u3 6 N couAHO KUC- “ramon, | #2786: | MO 
(JOTHI, WHHK —B BHJle JMTH30HaTa JH, 
‘XJIOPOPOpMoM. 1sP% B- 14 nu. | 14,5 maa] 0,004 
Ta euimenenus ocrambuix sear] | Ag ata 48 aan] a 


igueMeHToB — Se, P u Ca ucnoub- a a oe i 27,8 nA 27,8 sn “Od 
~ ® ~ 5 aac. , 
SOBAJINCE MeTOBI, paspaOoTaHHbIe ‘Gow he we : re ¥ 75 m0. | BD Bi 
oO ™~ 3 ~ aA 
paHee ( ’ } Co* ache i 120 muu.| 110 muH.} 0,06 


HTHMUKAaUMN pasWo-  2sNi® (Clo 3 aaca |2,6 gaca/ 0,1 
Meroapi use ® 4 pen c- “Nie ic} 5b wae. | 56 wac. 0,01 
M30TONOB MO MepHosy nomypa won a 12 nae. [13,8 vaca) 02 
f THY U3JIYOeCHHA HW pac- Zn Cm mac. 9 aac. 04 
giana pce y r gia cha 5 vac. 5 aac 0,045 
t4eT BeIHUHH mMomepedHoro ceye-  fcen 33 au eat @. 7a tO 05 
bar se? Q+,93 ,o vaca | 7,1 Jaca 
bHHA HX OOpasoBaHHA ONMCAHEI is Me ee ee 


yTak2Ke B paOotax (“,°). 
| PesyabratTb. TonyyeHHple skcnepHMeHTalbHble JaHHble HM paccun- 
‘TaHHble NolepeyHble CeueHHA aul B TaOn. 1, M3 MaHHbIX KOTOPOH CJleAyer, UTO 


Ip JeneHuu JaHTaHa OOpa3y10TCA B OCHOBHOM MS3OTOTIbI C H3ObITKOM HeHTPOHoB. 
‘TM M30TONbI JexKaT B WMPOKOM MHTepBasle NOPALKOBLIX HoMepos or Z = 15 Jo 


| Ha puc. 2 npesctaBnenHo pacnpeyemeHve BLIXOLOB NPOAYKTOB AeeHHA J1aH- 
TaHa MpoToHamu c 9Heprueli 660 Mss mo nopsqKoBomy Homepy. XapakTep Takoro 
pacipeyleneHuA UMeeT BU MOMOTOH KPHBOM, YTO CBU/eTeLCTBYyeT O OoumbuOn 
(BEPOATHOCTH KaK CMMMeETPHUHOFO, TaK HM aCHMMeTPHUYHOTO eens. OTOT BEIBOL 
‘cormacyerca ¢ TeopHel, CormacHO KOTOpOH AI Aep CpeHero aTOMHOrO Beca 
57 


ae < 0,6, Oapbep acumMMeTpH4HOrO JeeHHs) 
(27/A)npen 


MeHbule, YeM Oapbep cuMMeTpuuHoro AeneHuA (1°). 

CeyeHua 06pa30BaHHA OTCIbHbIX OCKOMKOB KOseOM0TCA OT 10~°° No 10°°*cm* | 
Ilo nomtaqu, orpakHuyeHHol orMOatoilleH KpHBOH, MO2XKHO OMeHHTb MOJIHOe ceues 
Hie JeleHHA JIaHTaHa mpoToHamu c aHeprueli 660 Mos, paBHoe 0,6-10°?% cm?’ 
Ora BeMYHHa pa3yMHO corviacyeTca Cc CeyeHHeM JleJIeHHA PeHHA, TaHTasa 
TOJIbMHA MpOTOHamH c 3Heprueli 450 Mop. 


(A<160), y Koroppix 


Pue. 2. Pacmpeyenenve BbIXOQOB MpOyKTOB jeme- 
HHA JIAHTaHa TIpOTOHaMH C 9HeprueH 660 MaB 
m0 MOpaAKOBOMY HOmMepy 


Ilia Oonee nomHOl XapakTepHCTHKH Mpollecca eeHHA JIaHTaHa H OMnpeyese-- 
‘HUA ePO MOpora HeOOXOAMMO MpoBeseHHe AaIbHeHWAX HCCeOBaHHH . 


VUuctuty? reoxvMuH MW aHasuTHYecCKOH XHMHH Tlocrynuso 
um. B. MW. Bepuaycxoro 22 VIII 1957 
Axajemnu Hayk CCCP 


WMTHPOBAHHASA JIMTEPATYPA 


‘I: Fujimoto, l.Jamaguchi, Progr Theor. Phys, 5, 787 (1950)8) 3b Ki yane 
yatoB, B. Mexegos, M. Ky3Heuoesa, JI. Kypaatrosa, Ceccuns AH CCCP 
110 MHPHOMY HCHOsbh30BaF IO ATOMHOM 9HeEprHH, Sacejlanne Ory. xum. HayK, H3a. AH CCCP, 
1955, erp. 120. *®H. Tlepobuaos, Hi Apanosa, O. Jioxxkun, B. Octpo 
y MOF, Tam xe, cTtp. 79. * W. Nervik, G.Seaborg, Phys. Rev., 97, 1092 (1955). | 
2 Pp. Kmirgier, N.S ie¢arman, Phys. Rev., 99) 1459) (1955) he Ose Biateaene 
@, Sie'a biolr gs, Phys. Rev., 797.528 (1950).82) 607, (195. 7A. Bunorpagos, 
HW. Anumapun, B. Bapauor, A. Jlappyxuua, T. Bapauosa, QO. Ilaps | 
10m kKas«, Ceceut AH CCCP no mupHomy ucnomb30RaHiic aTOMHOM SHeprun, Sacemanue OTL. | 
xum. Hayk, M37. AH CCCP, 1955, crp. 102. ® B. Kypuatos, B. MexexosB ugp., 
tam xe, crp. 178. ® A. Jlappyxuua, Joxtopcexaa qucceprauus, Mucr. reoxum. u ana- 
aut. xHM. uM. B. MW. Bepnagcxoro AH CCCP, 1955. 4S. Frankel, N. Metropolis, 

Phys. Rev., 72, 914 (1947). 
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HAokaanp Akagemuu nayr CCCP 
1958. Tom 119, Ne 4 


PHSHKA 


B. A. TIHJIMMOBHY u 6, A. CBELWHAKOB 


O BO3MO)KHOCTH CYLLECTBOBAHHA Y OPFAHOJIKOMHHO®OPOB 
HECKOJIBKHX ®OC®OPECLKIEHTHbIX YPOBHEHM 


(ITpedcmaeaexo axademuxom A. H. Tepexunoim 7 X 1957) 


OjHuM 43 PyHJaMenTaJbHbIX NOO*KeHU yueHUA O (lyOpecheHUNH ABAAeTCA 
yrBepxleHHe, UTO B H3JIYYeHHH NPOABIAeTCA JIMIb OHH BO3OyXKeHHbI ypo- 
BeHb. HanOoee HariaHoe OKa3aTebCTBO 3TOTO NOMORKeHHA ODIO aHo 
C. 1. Basnospim ene B 1925 r. (1). Ox noka3au, UTO BCe yuacTKH CreKTpa (pulyo- 
PecileHIMMH PaCTBOPOB CJIOXKHbIX OPfaHHYeCKUX BelLeCTB MMeIOT OJIHY CTeMeHb 
NOJAPU3alHH, T. €. BCA MOMOCA H3YYeHHA NPHHALMIEKUT OHOMY 3IICKTPOHHO- 
My mepexofy. Broppim BecbMa BaxKHbIM OKa3aTeIbCTBOM H3J10X%KEHHOFO YTBEpP2K- 
CHHA ABJIACTCH SKCINOHCHUMAJIbHbIN 3aKOH 3aTyXaHUA CBeYeHHA. ITO oKa3a- 
f@JIbCTBO MeHee HalvIAHO, MOCKONLKY KPHBaA 3aTyXaHuA cplyopecileHuuu pac- 
CBOPOB H3-3a SKCIepHMeHTaJIbHbIX TPYAHOCTeH MOKa He NOWy4eHa, HO Mpesno- 
1ox*KeHHe OO SKCIOHEHWMaIbHOM 3aKOHe 3aTYXaHuA cbiyopecWeHUHH XOpoLio 
coriacyeTca C PAJOM SKCIepHMeHTaJIbHbIX CaKTOB U3 OOslacTu cbryopoMerTpr- 
1eCKUX, MOJIAPHSaWHOHHBIX HW3MepeHHH MU TYIMeHHA cbyopeclleHIHH MocTO- 
JOHHHMH BellleCTBaMH. 

BnouHe ecTeCTBeHHO, YTO H3107KeHHOe BbIMe MOMORKeHHe Oblvio pacipocTpa- 
ieHO HW Ha curyuali doctopeclleHUMH OpraHvyuecKuXx coelNHeHuH. B TpuAWarbix 
‘oflaxX HM B Havasle COPOKOBbIX FOAOB 9TA IKCTPAaNOMAWHA Ka3allaCb IOJIHOCTbIO 
bmpaBlaHHon onpiramu C. V1. Bapunopa u A. A. Wyamaoscxoro (*) , B. JI. Jles- 
junua u JI. A. Bunoxypora (°*), JIbronca, JIumkuua u Marea (*), B KOTOpHIX OblIO 
10Ka3aHO, 4YTO 3aKOH 3aTYXaHUA JVIMTebHOrO MOCMeCBeEHCHHA ABJIACTCA IKCIIO- 
{eHUMaJIbHbIM HM KOHCTaHTa 3aTyXaHHA He 3aBHCHT OT BLIOOpa CeKTpasbHOrO 
yuacTKa cpocdopecieHunn™. 

| OjHako MOBTOpHOe H3y4eHNe 3akKOHa 3aTYXaHHA MOCMeCBeEYeHHA TeX *Ke Opra- 
HOJOMUHOOpOB, BbIMOJHEHHOe B COPOKOBbIX TofaX OHHM H3 Hac (°) C MOMOMLbIO 
/Oee COBEPIICHHOH METOAMKH HM MOITOMY B 3HAYHTeJIbHO Oovlee LIM PpOKOM HHTep- 
sale H3MCHeCHHA HavasIbHOH MHTeCHCHBHOCTH MOCJIeCBeYeHHA, MOKa3aJl0, UTO 
}aKOH 3aTyXaHUA CocdopeclleHHH OpraHOJIOMHHOOpOB 3aMeTHO OTMMUAeTCA 
“T 9KcnOHeHUMabHOrO **, Tlo3xKe 3TH pe3syJbTATH! OblvIH MOATBep*KeHbI MHOFH- 
iM aBTopaMH, MpHsem MMH Opin HaliJeHbl elle Oosee 3HAUMTeMbHbIe HapyWennA 
‘KCHOHeEHUMaIbHOrO 3aKOHa 3aTyXxaHUA coccopecieHitMH. CBepx TOrO HeKOTO- 
pein apropamu (°) Oplia WOKa3aHa HeECOCTOATEIbHOCTh YTBeEp2KeHHA O HesaBH- 


! 
i 


MMOCTH KOHCTAHTbI 3aTyXaHua cpocdopecueHiMu OT BbIOOpa CieKTpasbHOFO 
eyacTKka H3yyeHHs. 

3a noceqHne rosbl Obi mpesmorx*KeH pA runores Ain OObACHeHHA STHX 
[ BeHHH. Ec 2e He KacaTbcsa JleTasieH U OfpaHHYNTbes CyUaeM JVIMHHOBOWI- 
hosodi (boctpopecteHMH, STH THMOTESbI MOFYT ObITh pasfeseHbI Ha Tpu rpynmipl. K 
(epBolt rpynne (*) OTHOCATCH runoTesbI, Maaratoulve, YTO B CBeYeHHM yYaCTBYIOT 


* Tlocnemuee OOCTOATeIbCTBO ObIIO TAKE yKasaHo B padote Kapeau u Ilpuurcxeima ©): 
' ** HeoOxoJMO OTMETHTb, UTO HE9KCMOHCHIMAIbHOCTh 3aKOHa 3aTyYXaHUA cboctbopecteHuHH 
BePNLIX PACTBOPOB UM KPHCTAJIMYeECKHX MOPOMIKOB HEKOTOPHIX OPaHHYeCKHX BeHLCCTB 6bIIa T10- 
agana ele pablue B pa6orax Kennapsa u Tomauiexa (*). Mx pesysbTaTbl B TO BPeMA Ka3aJIHCb 
ICKJNOUCHHAMH, KOTOPbIM HAO HCKaTb OObACHEHHE B 3arPASHCHHM OCHOBbI HH KPHCTAIIOB. 


o9 


pa Wpollecca: CMOHTaHHoe u31yueHHe, COOTBETCTBYIOULlee Nepexoxy Cc Tpumed 
Horo (MeTacTaOHbHOrO) ypOBHA Ha HOpMavIbHbIi, HW PeKOMOMHal\MOHH 
usry4eHue, B CleKTpe KOTOPOrO, B OOIleM Cly¥ae, OYEBHAHO, MOTJIO Opt ObITy 
Kak H3u1yueHHe Tuna (bmyopectleHUHN, TaK H THMa AVIMHHOBOJHOBOH cocdopec 
neniuu. Ko propo rpynne (7°) orHocaTca rumoresbl, MpeAmoaraiouwe cyuec 
BOBaHHe JBYX MeTaCTaOHJIbHbIX YPOBHeH Y MOJI€KYJIbl aKTHBaTOpA. K tTpetbe 
rpymme (8) OTHOCATCH PHMOTesbI, MOJaraloulMe, YTO MeTaCTAaOMJbHbIH (9/1eKTPOK 
HI) YPOBCHb MOJIeKYJIbl MOET ObiTb OU€Hb CHJIbHO M 0-pasHomy AePopMup 
BaH PaCTBOPHUTeIEM, B pe3YuIbTaTe Yero B pacTBOpe CyulecTByeT HaOop usyYald 
UX WeHTPOB, HMEIOMIMX PasJIHUHbIli CNeKTPaJIbHbI COCTaB M pasHUHYyIO MI 
T@JIbHOCTb H3JIyueHHA. 

BpinonHUB OOM pHOe UCCeqOBaHhe KHHETHKH 3aTyXaHHA CpocdopecieHUHH | 
pala oOpraHosoMMHOdopoB, Mbl MpHUWIM K BbIBOXY, 4TO docopecilexTHbll 
(metacTaOWIbHbIli) ypOBeHb ABJIAeTCA TO MeHbIeli Mepe ABoliHbiM. B nonckai 
He3aBHCHMOrO MH HarviAHOTO OKa3aTeMbCTBa STOTO MpeAMOOXKeHHA Mbl eCTE 
CTBeEHHO OOpaTHHCb K NOJIAPH3SaIMOHHbIM OFIbITaM, T. 
K MCCleqOBaHHIO CTeNeHH NOIAPH3alluH VIMHHOBOJIH 
BOH (pocopecleHIHH B pasJIMUHbIX yUacTKaX CMeKTp. 
M31 YueHHuA. | 

OOpekTraMH Hatlero UcceOBaHuA ObWIH CaxXapHbll 
JI@eHUbI, AKTHBUPOBaHHble 9SCKYJIMHOM H KapOa30J10M) 
WM OOpHble JIeeHIbl, aKTHBHPOBaHHble (i yopecllenHo 
Ilepppre {Ba npu BCexX TemMepaTypax MaloT JIMWIb Dvn 
HOBOJIHOBYIO cpocdbopecleHUHio, H OHH UCcceqOBaIuC) 
mpu 20° nu —180°, tTperuit Tombko npn —180°. 

YcTaHOBKa, C MOMOL{bIO KOTOPOH NMPOMSBOAHJINCb OMMbh 
2 ThI, COCTOANa H3 PTYTHOH JIaMMbl CBepXBbICOKOrO a 
, JleHHA, CTaOuH30BaHHCH Mo cBeroBomy noroKy (?”); B 

AAHOrO PUNIbTpPa AIA MOPIOWLeHUA TeMOBOTO M31 y4eHHs 

CBeTO*PUbTpa IIA BbIeueHuA BOSOyKalollero cBeTa ** 

Byx npu3m Tana 20 x 20 mM; ObicTpoBpalfatoerocs 

Puc. 1. 1— megunii ABYXAMCKOBorO dochopocKkona CcTeKJIAHHOTO MOHOXp@ 

cTepKeHb; 2—oxkna; MaTOopa YM-2; perucrpupyroulero ycrpolcTBa, CocTOAI 
3 — oOpazen; 4—n10c- TO M3 (POTOYMHOXKUTeIA WU CaMOMNClia. 

Bee Ca Oa ayes CreneHb NOIApH3allun onpeseiamach U3 MocMeqOBa 

yBHOseBOrO cTeKJIAa; 5— _ 

skunKniipostyx umagor TCIbHBIX H3MepeHH Mp AByX MOMOXKeHNAX NOMApHsAa 

Topa. OTY MeTOAUKY, KOTOPaH MO3BQIAeT H3O@KATb OMIM 

60K, BHOCHMbIX B H38Me€Pe€HHH MOHOXPOMAaTOPOM, Mbl 3aMMCTBOBaJIM M3 padoTH 

C. HW. Bapusosa (*). 

Jia OMbiToB pW HH3KHX TeMMepaTypaxX MIpHMeHAICA Jbloap C. WWIOCKMM4 
OKOMWKaMM CiellMalbHOH KOHCTpyKkumu (puc. 1), mpH KoTOpoH UcKsIOUAamOC! 


SS 
—— 
NS 


TESS 


Ta6nuna 1 


SaBUCHMOCTb CTeNeHH MOJApH3alHH AJMTeAbHOTO CBCYeHHA S9CKyJMHa B Ccaxap- 
HOM JleeHWe MpH KOMHATHOH TemnepaType OT JJIMHbI BOMHEI cbocibopeceHuHH 


Amp | 600 | 594 | 582 | 574 | 560 | 660 | 54 | 582 | 523 | 544 | 501 | 491 | 480 | 472 | 462 | 450) 


Pu % | 0 | 1,0 | 6 | 5,4 | 4,4 | 5,6 | 6,1 | 6,6 | 6,8 Opp RGyonlecsOulpony | 3,5 | 2,5 0 
7 4 ' 3,5! 0 


P2% | 011,318217,616,7|6.817,5'871.8717,51 9 | 40 

MpOxor*KeHHe CBeTa Yepes ONaeCUMPYIOUINH wWUAKUH BoOsLyx. Temnepary pa 

oOpasila B 9TOM Abloape Opiia Ha 10—15° Buiitte TemMepaTypbl 2%KUAKOrO BosLyxa 
TlopropsemocTb usMepeHul Quist OMHOrO OOpasila O4eHb xopomlan. Xyx 

oOcTOHT Jeo c coBnaweHuem 3HaueHuli creneHu NOMAPH3alHnn WWI OOpasiLo 

PasIMYHBIX BapOK***, OHaKO XapakTep U3MCHCHHA NOMAPH3allHH MO cneKTp 


* He6onpiuat yacTbh STOTO HCCIeqOBaHUA u3vI02%KeHA B (1), 
tok o 
Pociopbl, aKTHBHPOBaHHble *.ryopeckenHoM, BOs6yx auch wHHHelt 436 Mu, (bocdoppl 
AKTHBHPOBaHHble SCKYMHOM,— JiMHHeH 366 My H KapOason0mM — auHnelt 313 mp. 


“"* PasyMecTcs, JWI MOJIAPH3AHOHHDIX OMbITOB OTOMPAHCb YULIMe NO CBOHM OMTHUeCKH 
KaYeCTBAM JIC JICHIIBI. 
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boctopecleHMu OCTaeTCA OHM HM TeM xKe JIA BCeX OOpastloB LaHHOro JOMUHO- 
opa. B tan. | npupeyzexnt pesybTaTH! HauIHX H3MepeHHit IA DBYX W3roToB- 
JI€CHHbIX B Ppa3HOe BpeMsA CaXapHbIX JICeHILOB, aKTHBUPOBaHHbIX 93CKYJINHOM. 

IIpupefenupie B Ta6. 2 JaHHble AA 
CTeneHH MOMAPDH38alNH cocdopecieHuNH 
B pa3JIMUHbIX yuacTKaxX CNeKTpa W3y- SaBucumoctp crenenu nonspusanun P (B %) 
ueHHA OTHOCATCH K Tem OOpa3liam Ju0- JWIMHHOBOJHOBOH (pocopecueHuHH OpraHo- 
MHHOOPOB, JIA KOTOPBIX ObuIM Tosy- JMOMHHOPOpOB OT JHHbI BOJIHbI cmeKtpa 


TaOauna 2 


H3uy4eHHA 
YeHbI Oowlee BLICOKNe 3Ha4eHUA MOWIApH- = 
z Ocky- Kap6a-| Payo- 
3allun. UccneqopakHii mp KOMHaTHO!i wih SoKy- | “nan mapeEe son | pecue- 
TeMilepaType MW Ip Temmepatype x*uJ- " |npa 20°| Taye jap 20°) "Fags [a pae 
KOrO BO3AYXa MPOBORMINCh MIA OLHUX 
| 6 600 0 0 2,80) ted, 31 Dees 
M TeX We OOPAasIloB. 594 1,3 25 2.6 
M3 Ta6n. 2 BuyaHO, uTo cTreneHb 0- a Eas 0 OS gen a4 
JIAPH3alUuu AIMHHOBOJIHOBOH cocdopec- 560 6,7 | +2,5 2,6 | —3,3 0 
IleHIMH OUCH pe3KO M3MeHAeTCH Mp a i8 Bg iy Lea 
i : Bay 0 —5,6 
Mepexojye OT OMHOM YacTH CreKTpa doc oy BS Saas Pati ie Os 
qopectleHtuu kK Apyro. Oro nosBouser a 7.5 HOT Ee Se Meme ot 5,6 
) Oy omits eters 
YTBepxaTb, YTO B AWINTeIbHOM u3uy- it | 4020 —2,2 
UYeHHH MpPOABIAIOTCA MO KpaliHeii mepe Peak (at lee ees 
Ba (ocdopecileHTHbIX YPpOBHA. OTO 42 So | ee eebee —10, 4 
yTBepxKeHNe 3HaYHTeIbHO OG6sleruaeT itt : —20,8 
OObACHeEHHE OTKIOHEHHH KPMBOli 3aTy- ee Sera 
XaHUA (ocopecileHUHH OT SKCNOHEHTHI 400 pF 


WM pa3iMune KOHCTaHT 3aTyXaHUA OT- 

JeJIbHBIX CIeKTPaJIbHbIX yYacTKOB cpocdopecueHuun*. Pasymeetca, OOHapyxe- 
Hue JByX cpocdopeclleHTHbIX ypOBHeH Cpa3y CTaBHT BoMpoc 06 ux Mmpupore, 
3aMMOJelicTBHH UX MeKTy coooh UH B3aHMOeHcTBHAM Cc dwyopecleHTHbIM 
ypoBHem. Bce 9TH BOMpocnl OcTaloOTCA OTKPbITHIMH, 


Tloctynuso 
DEVX 1957 
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* Vigmenenne cnekTpa ocopectieHUun B Mpolecce 3aTyXaHAA ObINOOTMeYeHO. elle B padote 
Kogauipcxoro (1%) . 
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Jloxnayn Akayemun nayx CCCP 
1958. Tom 119, Ne 1 


BHO®HSHK 


HW. M. BACHJIBEB, H. JJ. PbIBAJIKA un WHHb CY-IOHb 


HAKOMJIEHHE CAXAPOB B JIMCTbAX MLWEHHUbI NOX BJIHAHHEM 


PEHTTEHOBCKOLO OBJIY YEHUSA 
(ITpedcmaeaeno axademuxom A. JI. Kypcaxnosoim 21 X 1957) 


V1. M. Bacuabespim 6pl10 NOKa3aHoO, UTO PAA H3MeHEHHH B OOJLYYeHHbIX PeHTTre-- 
HOM paCTeHHAX MIMeCHHIbI HMeeT KOPpevIATHBHDIM Xapaktep (*). B Hacrosiel | 
cTaTbe OyJeT HATH peub 06 OLHOM M3 TaKHX H3MeCHEHHH — H3MeHEHHH HaKOTWIe- | 


HUA CaXapoB. 


Puc. 1. Pacrenusa o3umoi mueHnup! 599, BbIpaneHHble B JIOMHHOCTATE, B Bospacte 12 jue. O6- 
JlyueHbl B Bospacte 4 AHeli. a — HeOG1yYeHHbIe pacTenusa, 6 — e — o61yueHuble; 6 — 1000 r, 
6 — 3000 r, e — 20 090 r 


HexofHpimu Opin creqyroutme Ha6moweHus, clenanHpie HW. M. Bacunpe- 


BbIM. IIpu oO1ysyeHnu HeOObIIMX MpopocrTKoB MWeHHW Losol 3000 r uv Bple: 


MOKHO OpLIO BUeTb HeoObluHoe ABIeHHe. Cnycra OWHY—NHOJITOPbI HeleJIM Mocwe 
oO1yueHHA Ha JIMCTbAX NOABJIAJIMCb KalliW *KHAKOCTH, HaNOMMHaroulne Kalvin 
BOJ[bI pH ryTrallyn. Pa3IM4He COCTOAO B TOM, YTO TIpH ryTTalHuu Kalliu OOBINHO 
co6uparorcs Ha KOHYHKaX JIMCTbeB, TOTa Kak B JLAHHOM Culyuae OHH BO3SHHKaJu 
B Ppa3HbIX MeCTAX JINCTAa. C reveHvem BpeMeHH Kalin MpeBpaulalucb B OKpyTr- 
JIble KYCOUKH Oeoro BeuleCTBa. 
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BavKalitlee uccleqoBahve Kal NOKasbiBalo, YTO OHA Kselikas, noo6- 
O crylleHHOMy CaxapHoMy pacTBopy, Culaj\Kas Ha BKYC HM JlerKO pacTBopseTcaA 
Bole. Brio OcHOBaHHe NpelNoOaraTb, YTO KalliA MelicCTBUTebHO HM NpeycTaB- 
ACT coOol cryieHHbii CaxapHbiii pacTBop, BbIeAeMbIli KeTKAaMM pacreHHit. 
) CBASH C 9THM ObWIH MpeANPHHATH! CielMabHble UCCIELOBaHHA. 

Hccneqopanua mpoBoxusuch Tak. CemeHa o3MMoil muteHHIE 599 (cynepsuu- 
a) MpOpalllHBaIMCb Ha BOLOMPOBOAHO! Boe. 2—B-cyTouHbIe MpopocTKH packula- 
BIBAJIMCb Ha MJIeCKCHTaCOBbIX CeTKaX Ha YaliKax Koxa, HalloulHeHHbIX NHTAa- 
eJIbHBIM PaCTBOPOM, H MOMEl[aJIHCb B JIOMMHOCTAT (iUIKadp C JIOMHHeCILeHTHBIMH 
aMulaMu WM TemMepatypol 23-+-2°). OcBenleHve pacTeHuli B JIOMHHOCTaTe exe- 
YTOUHO NpooKasocb B TeueHHe 14 uac. B Bo3pacre 4 cyToK NpopocTkKn JeM- 
MCb Ha TpynMbl: YacTb wla Ha OOYyYeHHe, YacTb OCTaBIAACh HeoOyueHHO!. 
On yueHHe NPOUSBOAMTOC Ha anmapate PYM-3 (15 ma, 180xKB, 6e3 dusprpa). 
locne O61yueHHA pacTeHHA OCTaBaJINCb B JHOMHHOCTaTe B TeYeHHe NoMyTOpa— 
BYX Hejlemb (cM. puce. 1). 

Jl aHayusa Ha Caxapa CpesaHHble y OCHOBaHHA CTA ObICTpO yOuBaJIHCb 
OPAYHM BO3SLYXOM UH BbICYIWHBaIHcb upH 60°. OcHoBpiBasch Ha MmpeMbiyuMx 
ccnenopaHuax HM. M. BacnuabeBa, MbI IPHMeHHIM HCHbITaHHBI B OTHOLeHHH 
IWeHHIL MAKPOMeTOA XHMHYECKOLO aHalH3a CaxapoB No Xarefsopuy u Mexuceny 

HCNOMb3OBaIH paspaOoTaHHyto paHee TexHUKy (7). Onpezenamucb MOHOCaXxa- 
WJbI HU CaXapo3a, KaK BarKHelWIHe POPMbI NOABUXKHbIX YrIeBOLOB B pacTeHHAX 
MWeHHIL. 


Ta6Omuua 1 


Coyepxanne caxapos (MOHOCaxXapHigbl + caxapo3a) B mrHa‘1r cyxoro Beca 


x! Jlosui o61yueHua Br 
Zi) 1000 3000 5000 50.000 100 000 
Sies, 
&| & | adc. anau. | % | ade. anau. | % | abc. suau.| % | 420% | % ee) % 
i 
1 H 44,5+0,7 | 100) 44,5+0,7 | 100) 44,5+0,7 | 100 
O | 85,8+3,0 | 183} 196,8+0,7 | 434) 171,5+8,4 | 361 
2 | H | 83,4+0,4 | 100 — 
On) 950;,63-1,6) | 149 
ieee -— ——| | fo,04-252) 1) 400) %3,0252,2 1/400 
O 207,0+6,6 | 266) 212,5+5,7 | 275 
ON AGE 49,8+4,5 | 100 — — 
O 109,8+8,9 | 186 
Dual wie —— ~- - _ 73,0+0,5} 100 
O 177,0+1,0} 239 
Ge yet = — O,4 100 
O 102,9 228 
Teaver — — 45,5 | 100 
O 86,3 | 190 


IIipumMeuanne. H—xHeodnyyennpie, O — oOny4enHble. 


| Auvanu3 faHHbIx Tad. | nNoKa3biBaeT, YTO Tp BCeX HCMbITAHHbIX 
p3ax oOnyuenna (1000, 3000, 5000, 50000 u 100000 r) B_ «ncTbax 
WYICHHBIX pacTeHuii Opwio Soule CaxapoB. Oka3biBaeTCA Take, YTO OOuy- 
jHue Zo3amu 3000 u 5000 r gaer 3amerHo Oonbinui addpekT HakOMIeHMA CaXa- 
'B, Yem oOmyueHHe Zo3s0l 1000 r. O6sry4eHNe o4eHb BEICOKHMH O3aMH (50 000 
)100 000 r) naer scbcpekT HakonmeHHA CaXapOB HECKOJIbKO MeHbIUMH, YeM OOJLY- 
)dve Qo3amu 3000 u 5000 r. 

| TlokasaTenbubt Janupie Ta6n. 2. Tipu pcex fo3ax oOnyueHuaA (3a ucCKs1OUe- 
lem oJ\HOro ciyuad mpuH oO.yyeHHH ZosoH 1000 r) caxaposa HakamJMBasach 
bh HAUHTeIbHO OO/IbIeM KOHUeCTBe, YEM MOHOCaXapHbI. OcoOeHHO MHOFO OblIO 
Ixapo3bl mpu osax oO.yyeHua 3000 u 5000 r. Ilpu gose o61yuenna 1000 r, 
‘OOTBETCTBHH C MCHbIUHM OOWLMM HaKOMJIeHHeM CaxXapOB, MeHbIle Hakallin- 


}10Cb HW Caxaposbl. 
Tpupoya Takoro pola H3MeHEHHM B COJepxKaHHH CaXapOB B JMCTbAX obs y- 


( 
HHBIX pacTeHuli OOyc1oBMBaeTcA H3MeHeHHsIMH B pocte. Kak Oplio ycTaHoB- 
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neno V1. M. Bacunbespm, oO1y4¥eHue MpopocTKoB niueHH oso 1000 r noga 
‘deT pOCT HX JMU YacTHUHO, Torga Kak oOmyyeHue AosoH 3000 r nojaBiA 
poct nomHoctbio. JLlospt cppiite 3000 F Kak-1MO0 JONOMHUTeNbHO B STOM OTHOUI 


Ta6Oauna 2 


CooTHoUleHHe B comlep»KaHHH MOHOCaXapHAOB HU CcaxapO3bl B MpOWUeHTax 


aah 4s Jlospt oO.1yyenua Br 
SI 
g S 1000 3000 5000 50 000 100 000 
©) i= —— 
Z/a} om C M M Cc mM |c\M | c 
1 H 100 100 100 100 100 100 100 100 | 100} 100 

O 165 238 207 1393 168 1177 _ = _ — 
2 H 100 100 _ = = = pecs sy oy =s 

O 161 77 
3 H = = 100 100 100 100 _— — |= _— 

re) 207 360 202 356 

100 100 —_ — 
3 Hq 17 403 
ie = — — = = 100 100 = 

° A 73 | 498 | 
ee hates NE of = al na # 2 — | 100} 100 | 

O 107 | 274 


Ilpumeuaunnue. H — HeoOsyuennpie, O — OOy4eHHEIe; 
C — caxaposa. 


M — monocaxapuybl, | 

| 
HUM He CKa3biBarorcs (cm. puc. 1). CHwKaeTCA TOJIbKO AKTHBHOCTb Jpyrux Pu3K 
JIOTHUeCKHX MpoleccoB, HO OYeHb MOCTeMeHHO, H axe mocse oOmyyeHUuA os 
100 000 r pacreHua OBONbHO Mouroe BpeMA BHEeLWIHe OCTaIOTCA COBepIleH 
HOPMaJIbHBIMH. 

Tloqapnenue pocta pacTreHuli 10, BAMAHHeM OO yYeHHA, eCTeCTBeEHHO, 
Km0UaIO ToTpeOeHHe MiacCTHUeCKHX BelUleCTB Ha HOBOOOpas0BaHHe KJeTO 
Mexyy Tem nocTyneHHe HX B KieTKH MposomxKanocb. JIucTbA MpoHsBOThs 
B lpolecce bOTOCHHTe3a HOBble MacTHuecKHe BelllecTBa (B TeMHOTe IIpOlle 
HaKOIMJI€HHA CaXapOB B TaKOM BuJle He OOHapyxKuBasica). Kpome Toro 4acTb 9TI 
BeULeCTB MOCTYNada U3 He BMOMHE elle OMYCTOWeHHbIX 3epHOBOK. IlosTomy ¢ 
Xapa H30 JHA B eHb HakallIMBaHCb UM MepeBOAHJIHCb B POPMY CaXapO3bl, KOT 
pad y MIMeHHI B BereTaTHBHbIX OpraHaX BbIMOJHACT POJIb 3alacHoro yrueBoOR 

UpesmepHoe HakonseHHe CaxapoB HW OOYCOBIMBaIO ONMCaHHOe BbIIle ABU 
He BbI,eIeHHA HX Ha JIMCTbAX B Bue «caxapHol pocbi». TloqoOuE mpored 
OcBOOOKCHHA OT H30bITKa PACTBOPHMbIX BeILeCTB H3BECTeH Y COJIAHOK, BbIL 
JAIOULMX COM Ha MOBepxHocTH mucTbeB. B oTHOMIeHHH BbIeeHHA CaxapoB ¢ 
oOHapy2KeH, HaCKOJIbKO HaM HM3BeCTHO, BIepBble. | 


Unctutyt Ouonormueckol busnKn 


Toctynuso 
Axaylemun wayK CCCP 


31 VIII 1957 


HUMTHUPOBAHHAS JIUTEPATYPA 


1. M. Bacuabes, JAH, 116, Ne 1 (1957). 


* HW. M. Bacuapbe3,-. Tp. Ipuxk 
‘OOT., TeHET. H CeleKU., 27, B. 5, 47 (1931). 
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Hornagy Akawlemun nayr CCCP 
1958. Tom 119, Ne 4 


_BHOPHSHKA 


| Axagemuk AH YCCP Il. A. BJIACIOK u H. HW. BU3HIIA 


BJIMAHWE 8-4YACTHI, PAXMOAKTHBHbIX H30TONOB 
HA H3MEHEHHE BEJIHYHHbI XJIOPONJIACTOB ELODEA 
CANADENSIS 


Ifenbio Halmx uccreqoBanuli ABAANOCb usy4yeHHe BIHAHUA B-4acTu pa- 
MOaKTHBHBIX u30TOMOB S*°, Ca*®, W155 y P®? Ha v3meHeHHe BesIHUHHBI XOporvia- 
rOB B KjleTKax Elodea canadensis. 

Visyuad BinaAHMe paoHa Ha xopodumnoHocHy1o KneTKy, 9. A. Poxmuna- 
elixreBHXT (1) NOKa3aula, TO &-4aCTHILbl paOHa B 3aBHCHMOCTH OT HX KOJIH- 
eCTBa OKa3bIBal0OT pa3IM4HOe MelicTBHe Ha MpOTOMMAacT KUBO pacTuTebHON 
meTkH. Bowbume Wosbl «-YacTHl Napasu3yloT X%KMBOH XMOponsmacT, Mabie — 
MMYJIMpyioT ABHXKeHHe MpoToMMasMbl HU cnocoOcTByIoT HaOyxaHHIo MiacTHuy. 
MeHb HE3HaYHTeJIbHbIe NO3bl «-YaCTHIL He OKa3bIBalOT 3AMeTHOFO BIMAHHA Ha 
eTKY. 

JI. Il. Bpecnapeu (?), u3y4uad u3MeHeHHe POPMbI HW BEMMUMHBI WiacTuy B 3a- 
CTKaX NamOpOTHHKOB HM XBOUeH MOM BIMAHMeM PeHTTeHOBCKUX syyuel (OT 
000 no 120000 r), noka3ama, UTO XMOpOMMacTbI UCcCMeAyembIX pacTeHHul nox 
3JeHCTBHeM PCHTTeCHOBCKHX JyueH H3MeHAIOT CBOIO (OpMy HM BeJIMIHHy. 

I. A. Hagcou un 9. A. Poxsauua (*) noka3amu, YTO peHTTeHOBCKHe JIYUH OKa- 

IBaloT Oolee WelCTBeHHOe BJIMAHHE Ha XJOPOMMAaCTh! KIeTOK INMAepMuca 4e- 
yu slyKa, 4eM Ha Apo 3THX KeTOK. 
B Hacroslee BpeMA U3BecTHO, YTO OMOmOrHYecKoe JelicTBHe «-, B-u y-1y4eH 
2KMBbIe OPraH3Mb! HeoMHaKkoBo. HanOonbuini OnomorMueckuh adpiekT BbISEI- 
JOT Te JIYUH, KOTOpbIe Somee BCero MOrMOMLaioTcCA Opranu3mom (*): cambim Oomb- 
uM 2cceKTom OO aaroT o&-YacTHIUb!, Jasee CeLYIOT MATKUHE HW *KecrTkKue B-gacTu- 
BI W Y-s1yuu. 

B KauecrBe o6bekTa Aud u3yseHuA BAMAHUA B-dacTHI, Ha H3MeHeHHe BeIHUH- 
aI XJJOPONACTOB 3e1eHEIX pacTeHHH HaMu Oba B3ATAa 3OMeA, JIMCTbA KOTOPOH, 
ICTOALIMe U3 JBYX CIOeB KeETOK, MPHFOMHb! LWIA MUKPOCKONMYeCKOrO UCCIeMO- 
aHUA B HAUX XmOponmacros in vivo. 
 Kysbtypa 202eH Oblia B8ATa W3 eCTECTBEHHbIX BOJOeCMOB HM BbIpalllHBa- 
1Cb B aKBapHyMaX C pe¥HbIM TecKOM HM BOJOMPOBOAHOH BOOK. Cnycra 
Mec. 3 BbIPOCIIMX B AaKBapHyMaX MOJIOMbIX paCTeHH NoAOupauch BeTOUKU 
JUMepHO OMHaKOBOrO BOSpacTa AMHOH 7—8 CM, C TOYKOM pocTa KarKjaa. 
0 3—4 u3 HMX MoMellamuch B CTCKJIAHHbIe 6aHKH, Comep»xKaniMe no 200 r 
syHoro MecKka u m0 0,5  Bogbl. CnycTa Hefem0 B OaHKH BHOCHJIMCb pasno- 
‘THBHBI€ W30TOMbI B Bue pacTBopoB couse Na,S*8O,, Ca*®SO,, NazW1*°O, 
xo liPO,. 

Uccnenopanua mpopoqusucb B 1956 u 1957 rr. 

Viceneqonanna 1956 r. npopogusmucb mo Tako cxeme: S*® 300 u 100 »Cu 
1 0,5 a Boge; Ca*® 300 u 100 Cu Ha 0,5 a BOgbI; W285 200 u 50 wCu 
10,5 1 Bogs. KoxTposiem cay xKWJIM pacTeHHa, BbIpalllMBaeMble B YHCTO 
ye. 

B uccneqosanuax 1957 r., KpoMe aOcomoTHOrO KOHTpOsIa (4McTaA Boa), 
IM TakKoxKe HCNOMb3OBaHbI KOHTPOJIM C SKBMBaJIeCHTHbIM KOJIMYeCTBOM Covel 
AOVJIbHBIX H30TOMOB. CxeMa OMbITa: aOcOJIOTHBIM KOHTpOJIb (BOJa); KOHTPOJIb 


Bax. 89 8 


Ui a (N : Na,S*®O,) 
cTa6umbHo cepolt (Na,SO,); S*° 300 wCu_Ha 0,5 a Bonn (Na, 
iene CO CTAaOWJIbHBIM Kasbuuem (CaSQ,); Ca*® 300 Cu Ha 0,591 Bom 
(Cat®SO4); KOHTPOJIb CO CTaOMJIbHBIM bocpopom (K,HPO,); P*? 300 Cu a 

0,5 a Bomb (K,HP*Q,). 


? 
TakuM O6pa30M, B MCCJleOBaHHAX 1957 r. uaa Kar Oro payvoakTHBHOret 
v30Tona ObINO MO Ba KOHTposa (BOJa HM CTAOWJIbHbIM u3s0TON). ITO ave 


YOaKTUBHbIX H3OTOMOB. 
MOXKHOCTb YCTaHOBUTb BJIMAHHeE HME€HHO pal 
RA ; Bce MucnOuIb3OBaHHEIe } 


#0 UCCeEOBAHHAX PaMOU3OT 


S bl U3 yuator B-yacTHULl (2) 
S 3 HO MMeIOT pa3sHUHble usu 
aa yecKHe XapakTepHCTHKH: I 
s8 pHok nonypacnafzaT uaHep 
ee rio H3ayueHuA B-yacTHy, 
as VMimenno: gua S*° T=87,, 
SP 25 mun, E = 0,169 Mop; aus 
S Cat? T=152 gua, ES 
S nD = 0,254 Mss; gzna W8 
1 3 5 7 9 Gn T = 732 sun Ee 
Aaumenbuociis 0bnYyeHUuA Mos; ana ‘P®* Te 14h 
Puce. 1. Yeennuuenve quametpa¥ xnoponsmactoB s0eH B qua, E = 1,701 Mos. 
3aBHCHMOCTH OT BpemeHH OOyyeHna 8-yacTunamH. J — PacTtesuaA, KpomMe eCT 


W185; 2 — Cats; 3 — S%; 4 — xonTpowb (Boza) CTBeEHHOrO paccexAHHOrO CB 
Ta, mOyualH  erkeHeBHe 

mo 8 vac. ocBelmleHuA 4 aMmaMH HakawMBawuA 1075 BT Kaas. 
CnycTa 2Ba JHA Mocyie BHECeHHA PaHOHSOCTONOB C MOMOILbIO MHKPOCKON 
C€ BHHTOBbIM MHKpometpom AM-9-2 u3syyanacb cbopMa MH BeMYNHAa XOpONacrToe 
B KuleTKax 910feu (puc. 2). a uccneqoBanua Opasocb no OMHOMY JIMCTOUK 
(4—5-l MCTOK OT TOUKH pocTa) Cc 
Kaxkoro Bapvauta onmbita. Ha kax- 
JOM JIHCTOUKe UCCIeAOBaINCb No 3 — 


1 aG we tha 


ya- 1 
4 MuKpockKonuyeckuX NOAA NOcpemuHe ner diicue! Meee 
JIMCTOUKA, C JBYX CTOPOH OT NpOOJIb- Bapuant Ta ee 
How ocu. TloqcuuTbIBaslocb YMCWO KJIe- GA spenua a 
TOK MH XlOponacToB B HOe MHKpO- en.) | 
cKoNa HW M3Mepssacb BemnunHa 40— A Neel "i A 3a 
50 xsloponsactos. B Tad. 1 mpuBe-  s% “400 pCcu na 0,5 a Bom | 32 | 15 952 
[elbl CpeqHve MoKasatenu mogcueton = W™ Aieeu » Me» » | 3 i | 
HM M3MepeHHH B ombiTe 1956 r. Ha Ca 300pCu 0,5, 5 | 3h 20 1192 
9 jeHb ucciezopaHuli. Msmepenue RSE cot nbheeT can a i. 


XJIOPOMIAaCTOB NPOBOAMNOCh Yepes Kaxksbie 2—3 THA Ha MpoTAxKeHUU 12— 1) 
TqHen. 

Ha puc. 1 nokasana JuHaMuKa M3MeHeHNH BenuUMHEI xnoponmacros. Vi 
puc. 1 u Ta6n. 1 BuHO, UTO CaMoe JelicTBeHHOe BIIUAHHE Ha H3MeHeHHe BEHUNHE 
XJlOpornsacToB umeroT B-yacTuub! Boub*pama 185. Ha 9 penuh or Hayana elicrBus 
M31 yYeHUA THAMeTP XJIOPONacTOB y pacreHul, oOOmyyeHHEIx W?*, yBennunscs 
mourn Ha 40% no CpaBHeHMIo C KOHTpOIeM, B TO Bpems# Kak B-YacTuUbI S® 
3a TO 2Ke BpeMA CNOCOOCTBOBAIH YBEJMYEHHIO XJIOPOMNMACTOB TObKO Ha 15 
18%. Ca*® oka3piBal mpomMexkyTouHoe JelicTBue. 

B TaO. 2 TpuBefenbl CpeqHHe JaHHble MOACueTOR u H38MepeHHli B OMIT 
1957 r.Ha 10 qeHnb ucceqoBanus. IIpexye Bcero u3 Ta6nHIUDI BHJHO, TO CcTa! 
OuJIbHbIC H3OTOMbI OUCH He3HaYHTe/bHO BIMAIOT Ha H8MeCHEHHeE BeMYHHLI XIOPO 
MMaCTOB 910Len. Dror *PakT NOATBepxaer JocToBepHocTs onbita 1956 r., B KO 
TOPOM He M3y4alOCb BJIMAHHe CTAOWIbHBIX 9IEMeHTOB Ha du10fe10. Jlaibue M 
BUMM, YTO CaMoe JelCTBeHHOe BAMAHHe Ha YBeMMUeHHe XJIOPOMNACTOB OKa3bl 
Baer P**, Hecmorps Ha TO ¥TO Nepvog Nonypacnaya P?? ouenb Man. S70, oueBulk 
HO, OObACHAeTCA TeM, UTO DHeprua usnyyeHua B-yacrun P3? no cpaBHeHHK 
c TakoBol Aaa S*° ouenb Gonbutan. 
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) 

uc. 2. Mukpodotorpadun xnoponaactos anofen. 1 — abcomtorublii KOHTPOJIb (Boma); 2 — cTa- 
HJIbHaA cepa; 3 — S85 300 wCu Ha 0,5 a Bomb; 4 — cTaOnabHbI Kanbunh; 5 — Cat 300 uCu 
Ha 0,5 4 BosbI; 6 — craOumbubllt ochop; 7 — P82 300 uCu. 600 x 


AH, rv. 419, Ne 14. Baaciox, Buy3usna 


Hicxoqa 43 BbIMeyKa3aHHbIX (akTOB, MOXKHO 3aKIOUNTH, YTO Mp Ononorn- 
eCKOM eHCTBHH HOHHSHPYIOUIMX usryuyeHuH Oombuloe 3HaueHHe HMeeT He 


OJIbKO KOJIMYECTBO palluoaKTHBHOrO 
30TONa H BHA ero H3IyYeHHA, HO 
akyKe H SHEPIHA UH3yueHHA ero 
acTull. Camas Oojbulat sHeprua 
SLYUeHUA (yY HCNONb30BaHHbIX Hamu 
30Tonos) y P?? u W?®°, 4 mp BuLuM, 
TO OnomorMuecKoe JelicTBue STUX 
30TONOB, BbIpaxKeHHOe B yBeMue- 
MH pasMepoB XOpOMacToB 310Jen, 
aMoe OovIbIl0e. 

Kpome H3MeHeHUA BEMUHHBI XJIO- 
OMacToB, y OOJIYYeHHEIX pacTeHult 
BIO 3aMeyeHO yCKOpeHue ABH KeHUA 
POTOMMa3MbI B KJleTKaX. OTO, OU4e- 


HHO, ABJIAeCTCH pe3YJIbTaTOM yCHJIeHHOU THApaTauun IMpOTOMJIaSMbI 


eHCTBHeM H31yueHHit. 


Ta6u4nna 2 


Jina- 

MeTp 

XJIOpo- 

Bapuaut mvia- 

CTOB 

(B yca. 

en.) 

AOcomOTHHIH KOHTPONb (BOA) 28 
NazSO, 28 
S*° 300 »Cu Ha 0,5 a BOnBI 37 
CaSO, 29 
Ca*® 300 »Cu Ha 0,5 0 BOs 36 
KzHPO, 26 


P*2 300 » Cu Ha 0,9 1 Bomb 37 


Yucno 
KJI@TOK 
B roe 
3peHHa 


Unico 
XJIOPO- 
mvia- 
CTOB 
B nowe 
speHua 


944 
816 
1080 
848 
995 
955. 
856 


nod 


H3 Bcero cKa3aHHOrO MOXxKHO ClelaTb MpeTBapuTeJIbHOe 3aKJIIOUeHHe, ATO 
6 E S85. Cato P32 W185 6 ls 
eOOJIbIve JO3bI B YacTHIL, H3SOTONOB 9 Wd, u CMOCOOCTBY!OT YBeJIM 
CHHIO XJIOPOMaCTOB 310ReH H UTO OCHOBHY!O POJIb IPH 3TOM HrpaeT JHEPIUA. 


gnyueHua B-yacTull. 


YkKpaHHCKHH HayUHO-HCCIeAOBaTeIbCKHH 


HHCTHTYT H3HONOrHH pacTeHHult 


Tlocrynuso0 
30 IX 1957 


ITMTHPOBAHHAA JIMATEPATYPA 


15.0. Poxnuna-l neat xreBu xt, 


JI. Tl. Bpecaaspeu, JAH, 78, Ne 


uua, Bectu. pentreno.. u pagnour., 13, 1 (1934). 


BecTH. peHTreHOJI. H paqHOl., 
6, 1235 (1981)... A. Haycou, 'o. A. Po x- 


8, 5 (1930). 


5? 
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Jloxaagn Akagemuun nayk CCCP 
1958. Tom 419, Ne4 


TEXHHYECKAA PH3HKAY 
HW. A. AH]JPOHOBA 


WYMbI WHKJHYECKON NEPEMOJIAPH3AWMH 
CETHETOIJIEKTPHK OB 


(ITpedcmaeaeno akademuxom M. A. JIeonmoeuuem 28 X 1957) 


B 1949 r. Obii0 SKcnepuMeHTabHO MOKa3aHo (*), YTO NpH WHKIM4eCKOM Me- 
peMarHHuMBaHuM eppoMarHeTHKa CMeKTP 9C HHAYKILMM B KaTyUiKe, HaJerou 
Ha oOpasell, COMep2KUT AMCKPeTHble JIMHHH HV CIVIOWIHYy1O CocTaBsiouly1o. Hann 
yHe MOCIeqHeH CBA3aHO C TeM, YTO pH MepHOAMYeCKOM H3MeHeEHHH MarHHTHOP 
HOA MOTOK HHAyKWMH Yepes CeyeHHe OOpasila MeHAeTCA He CTporo NepHoyuyec- 
KM. EcrecrBeHHO MpHHATb, YTO OCHOBHOH MpHuMHOH STOH HenepHOAM4HOCTH 
ABIACTCA TO OOCTOATEIbCTBO, UTO HavasO Npolkecca NepeMarHH4HBaHHuA OT eJIb- 
Horo JOMeHa HeCKOJIbKO (blyKTYMpyeT BOH3H OMpeseeHHOrO 3HayeHHA Mar- 
auTHoro Noma. B stom mpesnomoxKeHuu OplwIM MpoLetanbl pacuerbl CIJIOWHOTO 
cnekTpa 93C MHAyKUMM («UTyYMOB WHkKIM4ecKoro NepemMarHuunBaHua» (7, *)). 

CerHerodJI€KTPHKH ABIAIOTCA QJIEKTPHYeCKHMH aHasoramMu cbeppomMarHerTu- 
KOB. OHM TakxKeloOsalaioT JOMeHHOH crpyKTypou. Tlosromy MoxKHO OK JaTb, 
YTO IPH HaJlOXKeHHH MepeMeHHOFO JIeCKTPHYeCKOTO HalipAXKeHHA Ha CerHerTo- 
QIEKTPHK NOJAPH3alMA B HEM OyJeT MCHATLCA HE CTPOro MepHosMueCKH U3-3a 
HeCTPOroH NMepHOMMUHOCTH Mpollecca NepeopHeHTalMN OTAebHbIX JOMeHOB. 

MoxkHo HaliTH CBA3b MeXKAY NOUApH3allueH M TOKOM, MpoTeKalouluM uepes 
CerHeTOKOHeHcaTop. B culyuae KOPOTKO3aMKHYTOLO MIOCKOrO CerHeTosJIeKTpH- 
yeCKOrO KOHJeHCaTOpa B MpeHeOpexkKeHHN KpaeBbIM dP(PeKTOM TOK BO BHeliIHel: 
Ile CBA3aH C MOJAPH3allMeH COOTHOMIeHHeM 


AG 


Te =r5\ P dV, 


-, 
rye P — nonsapusaliua cerHeTosiektTpuka, / —: paccrosHne Mey TacCTHHaMy. | 
“4 MHTerpal pacmpocrpareH mo Bcemy OObeMy KOHJeHCaTOpa. 

Henepnoguyeckoe u3MeHeHHe NONApPH3allMH MpHBOAMT K HenepHoxuuHocTH! 
TOKa, MpoTeKatolero Yepes CerHeTOKOHJeHCaTOp, HM BCeEACTBHe STOO CHeKTP! 
ToKa OyeT CoepKaTb CIVIOWHYI0 COCTAaBAAIOULYIO* (WIyMbI WMKIMUeCKO mepe- 
nouApHsaluu). ITOMY BOMpocy NocBAMLeHa HacTosiad 3aMeTKa. 

HiccneqopaHue ykKa3aHHOro CIIOMHOrO CMeKTpa MOxXeT JaTb HeEKOTOpbIe CBe- 
WeHUs O CTATHCTHKe JOMEHHBIX TepeOpocos pH NepenosApusallun CerHeToseKT- 
pukos. Kpome Toro STH ITyMbI ONpeleAIOT MPHHILMMMabHy10 rpanully wyBcT- 
BHTCIbHOCTH YCTPOHCTB, COfep%KalllMX CeFHeTOSIeKTPHYeCKHe KOHJeHCaTOpHl, 
KaK, HallpHMep, JH9/leKTpHuecKue yCHMTeH. 

Jit SKCIepMMeHTaIbHOrO M3yYeHMA CMeKTpa TOKa MpHMeHANach cxema, 
HeCKObKO YHPOuleHHO H300paxkeHHad Ha puc. |. IIpumenenne cxempl c JByYMA 
CerHeTOSICKTPHYECKHMH KOHeHCaTOpaMH MO3BOJIMJIO CHH3UTb YPOBeHb AMCKper- 
HBIX JIMHHH, a Tak2Ke MPOHSBOXMTb MpoBepKy, OTAeIAA UCKOMBIit scbcbeKT OT 
BO3MOXHBIX MapasvTHbIX ABMeHMH. Jia uccneOBaHHA CMeKTpa TOKa HeOOxoyu- 
MO BO BHEIMHiO10 Ielb KOHJeHCaTOpa C MOMeCTUTb HMMefaHc, HanpyMep, compo- 


* Ha BosMoxHoctTb TaKoro appexta yKasan T. C. Popeaux. 
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uBleHHe fr. UToObl cneKTp HalipsxKeHNA Ha 3axKUMAX f MpakTMYeCKH CoBnayan 
0 CH€KTPOM TOKa /p, OTpaxkalollMM BHYTpeHHue Mpouecch! repenorApHsaunn, 
1eoOXOJuMo, uTOOn! rc<t, Tle + — BpemaA MepeOpoca oTsebHOrO jomeHa. 
ITO IIPUMePHO BbINOMHAMOCb BO BCEX MIPOBeCHHBIX OMbITAX. 

Hccneqopanve cnekTpa MpoBogusoch rerepowuHHbIM ycusuTeeM, KOTOpbIi 
-OMep2KUT [Ba KBapleBbIX (PuJIbTpa H Meer Nonocy 30 ru. Ero BbicoKas CeseK- 
TMBHOCTb NOSBOJIACT BbIJCATb JIMUb LIYMOBYIO KOMIOHEHTY ClekTpa, HecMoTps 
1a HaiMuve WMCKpeTHbIX MH. Uacrory Haduo0qeHun, OOecneynBaeMy10 COOT- 
SETCTBYIOWLeCH HaCTPOHKOM yCHINTeIA, MOXKHO Obwio MeHATS or 10 no 80 Kru. 

AA notep%kanuaA HeH3MeHHOH TemMepaTypbl CerHETOSMeKTPHYeCKHX KOH- 
feHCaTOPOB OHH ObIIM MOMeMLeHBI B COcCy, C BakKYYMHBIM MacvIOoM. Temnepatypa 
MaCJIa MyTeM MOAOrpeBa MOFla MCHATHCA OT KOMHATHOH JO TemMepatyp, MpeBbl- 
Waroulux Temlepatypy Touku Kropu. 


Puc. 1. 1 — 3ByKoreHepatop, 2 — dusbtppl, 3 — cerneTo- 
SJIEKTpHYeCKHe KOHJeHCaTOphl, 4—CeJIEKTHBHbIM reTepo MHHbI 
YCHJIHTeJIb 


MUccneqoBaHus MpOBOAHIHCb C KOHJeHCaTOpaMu M3 THTaHaTa OapuaA uM BapH- 
OHJOB pa3HbIX THMOB™. OnbiTbl MoKa3aJIH, 4YTO, JCHCTBHTeIbHO, CIeKTp TOKa 
erHeTOSJIeCKTPHKa COfepxKUT He TOJIbKO JMCKPeTHbIe JIMHHH, HO H_ IWYMOBYIO 
SOCTABJIAIOULY10. 

CielyeT OTMETHTb, YUTO MaJIOCTbh HCKOMOLPO Sc:pdekTa (NOHHMad NOJ, STUM OTHO- 
eHHe KOPHA H3 CMeKTPaJIbHOH MJIOTHOCTH TOKa K 9iPPeKTHBHOMY 3Ha¥eHHIO BCe- 
-o TOKa, MpoTeKatoulero Yepe3 KOHJeHCaTOpP) 3aTpYAHMNIa MpoBeweHue >kKCrIe- 
OHMEHTAa H BbI3SBaJia HEOOXOJMMOCTb TULaTeJIbHOH MpOBepKH WCKIOUeHHA Napa- 
3HTHBIX ABJICHHH. OHA U3 NPOBepOK 3aKIOUaeTCA B CJIELYIOULEM: CerHeTO3JIeKT- 
OHYeECKHe KOHJeHCaTOPh! NOOUepeAHO 3aMeLlaJIHCb OObIUHbIMH KOHJeHCaTOpaMu 
‘B cxeme puc. 1). TlockombKy HuKakol KoppeAUMH Mexky,y dwyKTyaluamu 
MOMCHTOB TepenouApH3alHu JOMeHOB pa3HbIX KOHJeHCaTOpOB He HMeeT MEeCTA, 


JOJIXKHO BbINOJIHATLCA PABEHCTBO 2? = ge [be ioe ee at ge H3MepeHHBIe 
‘MEKTPaJIbHble MJIOTHOCTH IPH HaJIM4MM B CXeMe COOTBETCTBEHHO JIMIIb NepBOro, 
1MUIb BTOPOrO H OOOHX CerHeTOIeCKTPHYECKHX KOHJeHCaTOPOB. ITO COOTHOLIEe- 
HHe BBIMOJIHAOCb B Mpefesax TOUHOCTH U3MepeHuH (15—20%). 

Ha puc. 2 npuBeseHbl NosyueHHble KPMBble CleKTpaJIbHOM MOTHOCTH TOKa 


(2? B pyHKUMM TeMnepaTypbl [1A oOpa3l0B U3 THTaHaTa Oapua HW BapHKOHJOB 
BK-1 u 13 z. Uccneqopanue mpopofusocb B Mpesesax uacTror HaOm0,eHuA 
10—80 xr u “actToT nepenorspusauun 4—20 xr. CynlecTBeHHOW 3aBMuCHMOCTH 
PMeKTpasIbHOM MJIOTHOCTH TOKa B YKa3aHHbIX pefleaxX OT 4acTOTb! He Obiwio 
OHapyxXKeHo. 

| Takum 06pa30M, OCHOBHOM pe3ybTaT MpOBeeCHHbIX 9KCIePHMCHTOB COCTOKT 
3 OOHapy2KeHHH CNOWHO COCTaB/IAIOMeH B CleKTpe TOKa Pa3HUHbIX CerHeTO- 
PJIEKTPH4YeCKHX KOHJICHCaTOPOB. ' 

| Bpwto HaliqeHo, uro OTHOMIeHHe KOPHA M3 CMeKTpaJIbHOM MIOTHOCTH TOKAa 


VP K adcbeKTHBHOMy 3HayeHHIo BCero TOKa COCTaBdeT MpHMepHo 10°’— 


* SI ppipaxkaio OnarofapHocTh T. H. BepOuuxkol 3a mpefocraBmenne pasHooOpasHblx oOpas- 
S1OB BaPRKOHOB. 
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10-8 re’, Sto oTHOWeHHe Ha 2—1,5 nNopaAKa MeHbUle COOTBETCTBYIOUeH Beul 
; ep pPOMarHeTHKOB. 
A ea B CleKTpe TOKa CerHeTOIICKTPHKOB sah i 
 HeKOTOpOl HerlepHOAMYHOCTHIO NepeOpHenTalun OMCHOB. CBxSb LyMOB Ac 
MeCHHOii CTpyKTYpoH MOATBep 
jaerca elle TeM, 4TO MoOja4! 
Ha uccyekyemble oOpasilbl, MG 
MHMO KouleOaTeJIbHOrO Hallps 
*KeHHA, OCTATOUHO COOL 
NOCTOAHHOLO, MpHBOAMIa K Ipc) 
laaHuro WYMOB BClieKTpe TOK 
Tak KaK MIpH 9TOM MOUTH Hi 
mpoucxogquT  MepeopveuTallui 
JIOMCHOB. 

Tlonyuenupli xapaktep 3a! 


BHCHMOCTH ItymMa /7 or Temme| 


paTypbl oTMyaerca JIA pasd 
HbIX CerHeTOSJIEKTPHYeCKHI 
KOHJ€HCaTOPOB; 3aMeTHM, UTE 
OH Kau¥eCTBEHHO coBnayaerT ¢ 
XapaKTepOM 3aBHCHMOCTH 2 
SKBUBaJICEHTHOH CMKOCTH Cz 0 
Puc. 2. 3aBucuMocTh wymMa@ OT TeMMepaTypbl AA pas- remMepary ppl". Besmanna | 
JMUHIX OOpaswoB. a — TuTaaT Sapa, TomMAHa0,S MM, BHBaJIeHTHOH eMKOCTH CBA3aKa 
xuamerp 13 mM, Touxa Kiopu 95°, mpHloweHHaA HalPA- © PONBYXKHOCTbIO JOMCHOB; 11034 
wKeHHOCcTh Noma E=1,5 hae sac oe TOMY TaKOe COBMaJeHHe MOKEG 
Sa a eee nena atawerp 9 um, OOBACHHTS Text, uT0 Gnykr¥é 
youxa Kiopn 80°, E =2 xs/em, F=4,3 xru, f=72 Kru; IMM Mpollecca mepeopveHTalyy 
@ —obpasen 13 z, ronmuna 0,74 MM, HameTp 4MM, TaKyKe pacTyT JWIA UCcIeqOBaR 
rouxa Kiopx 52°, E=0,9xe/em, F = 5,7 KIL S= iiix o6pasnon ¢c pocrom moi 
=56 KIT BH2KHOCTH JIOMeHOR. 
TlonyueHuble pe3yJIbTaTbl MOKaSbIBaIOT, YTO BILe OOuleMpHHATON TouKu Kiops 
(B upezenax 20—25°) urymbl NwaBHO CMafalor. Oto roBoput, 110-BHJ\MMOMy , 
HaJl W4YHH JOMEHHON CTpyKTYPbI pH HaslOXKeHHH NepeMeHHOrO MOA B ITOM ObsA 
CTH TemMMepatyp. - : 
IIpuuonry 6arogapHocTs VM. JI. Bepmirettuy 3a pykosogcrso paboroii. 


HayHo-ncceqoBaTeIbCKHh Torrynuso 
pamuodusnyeckui WHCTHTYT 95 X 1957 
mpH TopbKkopcKom rocyjapcTBeHHom 
YHUBepcuTete 


UHMTHMPOBAHHAS JIUTEPATYPA 


+ ALA. Tp aq es, OAH, 71, 269" (1950). "Tic, Top enux, Use. AH CCCP, 


cep. ous., 14, 174 (1950). 3C. UW. Boposunkui, Juccepranua, TopbKOBRCck. roc. yHHB., 
1949. 


* OKBHBAJICHTHAA CEMKOCTb ONpeseAMach Ha YacTOTe MepenouApH3alHH MO MOCTOBOII Cxeme 
MPH TeX 2%e AMIVIMTY aX, MPH KOTOPHIX MPOHSBOMHJOCh U3MepeHHe MyMOB. 
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Horsaygn Akagqemuu nayr CCCP 
1958. Tom 119, N84 


TEXHHYTECKAA ®PH3HKA 
B. C. HBAHOBA 


AWMATPAMMA YCTAJIOCTHOFO PA3PYWIEHHS! METAJIJIOB 
(ITpedcmasaexo axademuxom H. IT. Bapduneim 23 X 1957) 


IIpu aHasuse ycraOcTHbIx MpoleccoB MOMb3y!OTCA KPHBOH ycrasocTu, Npel- 
1O2%KeHHOK Besepom eile B NpOWWIOM CroeTHH. OwHako 9Ta KpMBas He oTOOpa- 
KaeT BCeH C/IOMKHOCTH MpOlleccoB, NPHBOAAWMX MeTaJJI K paspyweHuiw. 3HauH- 
reJIbHO MOsHee MpOleccbl yCTasIOCTH MeTaJJ1a MOFYT ObITb OLeHeHLI MO AMarpamme 
yCTaJIOCTHOrO pa3pylieHHa. 

Ileppax nonbirKa TeopeTHyeckoro NOCTpoeHHA Tako JMarpamMbl Opa cye- 
qaHa 1H. A. Oguurom (*), 1peqioxMBUIMM ycTamocTHy10 AMarpamMy, CocrosuLy10 
43 TPeX OCHOBHBIX JIMHHH: JIMHHM YNPOWHeHHA, JIMHHH NOBpexKAeHHA UM JIMHMM 
ycTasloctH. OHaKO B J\MarpaMMe He paCCMaTPHBalOTCA CTPYKTYPHble (bakTophl, 
KasplBaroulNe OoIbuloe BIMAHHe Ha Mpollecc ycTaJlOcTHOrTO pa3pyllleHua. 
3a oclelHHe TOAbI OblWIH YCTaHOBJIeHbI CeAyIoulue HOBLIe 3aKOHOMepHOCTH 
Tpollecca ycTasocru: 

1. Tlonochi cko1b2xKCHUA BO3HUKAIOT He Cpasy Mocule NpUORKeHuA WukIMYeC- 
<OH Harpy3KkH, a MO JOCTHKeHHM OMpeeeHHOTO YMCA LMKJIOB, MpM4eM eM 
ivoKe JlelicTByloulee HallpAxKeHHe, TeM OoJIbIlee YHCO WHKIOB TpeOyerca WA 
AX moaBeHHA (?,°). 

2. Tlomocb! CKOJIbxKeHHA Y2Ke B PaHHEel cTaMH CBOerO PasBHTHA COepxKaT 
>yOMUK pocKonMyecKHe TpewlMHI (*); MocueqHHe C HapacTaHHeM 4NCIa WHKIOB 
0ASBUBAIOTCA B MUKPOTPeULMHbI, BUAMMbIeC B ONTHYeCKHH MMKpPOCKON mocle 
roro, KaK MOJIOCbI CKOJIbKCHUA BHIXOLAT 3a peep 3epHa (°). 

3. Ilpu HampaxeHuaAx HuKe Npellesa yCTasIOCTH MOJIOCLI CKOJIb2KeHHA Pas- 
3UBal0TCA B lipefeslax 3epeH M He IIpHBOAAT K paspyUleHHiO, KaK Obl BeIHKO 
4M ObIIO YHCIO WMKJIOB MpHJIO%KeHHbIX HanpsaxKeHuH (4,°). 

4. Tlpu Bpicokux HalpaAxKeHuAX WM MaJIbIX YNCaX WMKJIOB OYarOM pa3spylle- 
4A ABJIAIOTCA PpaHullbl 3epen (7, *), a pH Oomee HH3KUX HallpAKeHHAX paspy- 
IleHHe MPOHCXOAUT B Tee 3epeH BJONb paHee OOpasOBaBLUIMXCA NOMOC CKOMbKe- 
Hua. 

VUcxoya 43 9THX SKCIMePMMeHTAaJIbHbIX JaHHbIX, MpeCTAaBJIAeTCH BO3MO2KHbIM 
DaBMIM4ATb CieLyloulMe TpH Nepwosa ycramocru: 

I mnepuo—tTak HasbiBaeMbli MHKYOallMOHHbIM — xXapakTepusyerTcA 
ITCYTCTBHEM BUAMMBIX B OMTHYeCKHM MMKPOCKON Mosoc cKobxKeHuA. Ha 9TOH 
‘TaMH YCTasIOCTH OCHOBHbIe MpOleccbl MpOMCXOAAT MO TpaHulaM 3epeH. 
‘Imactuueckaa JedhopMalluA mpu 39TOM HakalliMBaeTCH 3a CueT MepeMellleHuA 
3epeH MO UX paHuilaM M MX B3aMMHOrO MoBopora (*). OTH Mpolleccbl pH MaJIbIX 
TepeHalipaxKeHUAX CnocoOcTBYIOT YNPouHeHHIO Nepntepuu sepeH BCTeACTBHE 
jubpysin HHOPOMHEIX aTOMOB K UCKa%KeHHOM M3-3a NepeMelleHHA sepeH Tepu- 
bepuu, a TakxKe BCJIeACTBMe CKOMMeHHA AucNOKalMM y rpaHUll sepeH. 

Il nepuo—Tak HasblBaeMblii MepvOk paspbIXJIeHUA — CBA38aH C NOAB- 
1eHWeM H paSBUTHeM CYOMMKPOCKOMHYECKUX TPelMH B MOOCaX CKOJbKeHHA. 
MukpocrpykTypHad KapTuHa 9TOrO Mepvosa ycTasocTu XapakTepusyeTca TeM, 
ITO MOJIOChI CKOJIb2KCHHA PaSBUBalOTCA BHYTPH OTAeIbHbIX 3epeH, He BbIXOMA 
3a UX MIpeenbt. B sToT nepHog MpoucxosuT MaccoBoe OOpasoBaHHe BaKaHTHbIX 
feCT KPHCTaJIMYeCKOH pellieTKM BCJeACTBMe ABW2KeHUA MU MepecedeHuA AUCO- 
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Kalnit. BakaHCMM CKanMBaloTca y mulocKocTeli cKoubxKeHUA (°), ITO cmoco6) 
CTBYeT Pa3PbIXJICEHHIO KPHCTasMYeCKOM pelleTKH B STHX OOMAaCTAX HU OOpasoBa 
HHO CYOMMKpocKoNMyecKHX TpewHH. Tlostomy Oomee TOUHO MOMOCHI CKOJIbAKE 
HHA, OOpasylollMeca IPH WHKIMYeCKUX Harpy3kax, CileyeT HasbIBaTb MOJOCaME 
paspbixsienua. [pu ocaxkeHuu BakaHculi Ha MOBepXHOCTAX CyOMMKPOCKONHUEC! 
KHX TPelIMH MOCeqHHe PasBUBaIOTCA FE 
MUKpOTpellHHel (°). 

IIpu pasBpuTun cyOmukKpockonHuec: 
KHUX TPelUlHH JO pa3MepoB MHKpoTpe? 
wuH HacrynaeT II] nepuog ycrai 
JlocTH —llepHo paspywenua. Muxpod 
CTpyKTypHaA KapTHHa 9TOrO NMepHoRe 
XapaKTepH3yeTCA BbIXOJOM MOJIOCHI pass 
PbIXJIGHHA 3a Mpesembl sepHa (mosocE 

Ure Pa3pbIXJIEHHA NMepeceKaeT rpaHUlly 3ep7 
Pue. 1. J[warpamma yctanocrHoro pa3py- Ha). B  9ToM cayuae MHKpoTpeltuhe 
MAE Ge eee PSone re Ee pa3BuBaeTcaA Oomee mporpeccHBHO, Ta 
Gopi kee wapeaby a ee renee Kak CKOPOCTb OCaxKJleHHA BaKaHCH 
3epeH. /—uHukKyOauuonHaa o6snactb; JJ—  YBeMUMBaACTCH H3-3a JCHCTBUA KOHILCH 
OO1ACTb pa3sBHTHA MOJIOC PaspbIXJICHHA B 3ep- Tpauluu HallpxAKeHHH Y BepuIHHbI MHK 
nax; //] — oOacTb pasBHTHA MOVIOC paspbix- porpeumunt. Bux paspyutenua (mexK3e 
JI@HHA B WpeeslaxX HeCKOJIBKHX 3ePeH peHHbIli YIM BHYTPH3€peHHbIii) pH 9TO 
NpeompeeAeTCA COOTHOMeHHeM MexKAy CKOPOCTbIO PasBHTHA MHKPOTpelllH 
B Tele 3epeH |H Ha HX rpaHuax. Kak MOKa3bIBalOT OMBITHI (”), Mp BbICOKHX 
HallpsXKeHUAX Mpolecc paspylWieHHA rpaHUll 3epeH ONeperxkaer Mpolecc paspy- 
WeHHA Tesla 3epHa, a Ip HH3KUX HallpsAKeHHAX, HAOOOPOT, PasBUTHe TPeLK 
B Tele 3epeH OKa3bIBaeTCA Oolee MpoOrpecCHBHbIM, YEM Ha rpaHullax 


= 


kV/mm? 


XN 
SS 


Puc. 2. Okcnepumentabnaa Auarpamma yctasoctHoro paspyleHuA 
aPMKO-2KeJle3a HM MeAH. @ — WMKIMYeCKaA Mpounocth; 6 — Hayao 
PaspylleHHA rpanHll 3epeH; 6 — Hayao paspyuieHHA Tea 3epHa 


uarpamma ycranocrHoro pa3pyutenua, oTroOpaxkaiollad Tp yKa3aHHbix 
TepHowa, CXCMaTHYeCKUN MpencTaBleHa Ha puc. 1, B KoopaMHaTax HanpsaxKenne 
o — morapudM unca Wukios N. 3yecb nuuua ABC sBaserca nuuneli ycTas1o- 
CTH, MPpHYeM MPH Go Bbillle TOUKH B paspyitenue mpoucxoguT no rpaHullam 3epeH, 
a pu o HuxKe TOUKH B — no Temy 3epHa. Touxa C COOTBETCTBYeT Iipewemy yera- 
JOCTH Gy». JIuHua DEF coorgetctayer wavany moABenua momoc pas pbIXJICHUA 
B Tele 3epeH. Ona pacnosaraetca mpu6ru3uTebHO NapaebHO wHHuu ABC, 
JIunua GEC oro6paxaer Hayao PaspyuleHuA Ppanul sepen. 'HakoH yuactKa 
EC npexonpexenserca ABYMA TOUKAaMH: TOUKOK C, CooTBeTCTBYIONICH oy, H TOU 
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koi E — touxoii mepeceyenua wnnuu EF c auuneti EB, Kotopax oTro6paxkaer 
YPOBCHb HallpAXxKCHUA, IPH KOTOPOM paspyllleHHe OT MexK3epeHHOrO THMa Mepe- 
XOMMT K BHYTPH3epeHHOMY. OTH TPH JIMHHM pasrpaHMUHBalOT OTMEYEHHBIe BILE 
TpH oOacTu ycrasocru. 

Tako xapaktrep pacnonoxeHua ocHoBHEX wHHUii ycTaJlOCTH OUeBHAeH u3 
PacCMOTPeHHBIX BbILe OCHOBHBIX 3aKOHOMepHOCTelt mpolecca ycralocTH. OnHako: 
ANA MONYYCHUA KOJIMYECTBEHHEIX JaHHIX O JIMTeIbHOCTH KaxkLOro mMepHvosa 
ycTalocTH TpeOylorca SKcMepuMeHTaIbuble Taube. C stofi Wenbio Hamu Obwia 
paspaOoTana CrelMabHad MeTOLMKa, 3aKsOUAaIOWaACA B cleqyrouyem. Orno- 
JMPOBaHHBIe H MpOTpPaBJeHHble MIOCKHe OOpa3llbl NOABeprasHcb MCMbITaHUIO. 


Puc. 3. Paspywienve rpaHHll 3epeH Mequ nocue cyxObl Np 
Hallpaxkenun +8,6 kI/mm? u 0,36-108 unkmax. 500 


1a yCTaJlOCTb Mp KOHCOJIbHOM u3rHOe Ha 9eKTPOMarHHTHOL ycraHoBKe (!°) 
> uactoTroh 50 ru. B mpotecce ucnbiraHua Mp pa3MUHbIX Hanpsaxe- 
IHAX MW MPH ONpeseeHHOM YMCse UMKJIOB OOpasilbl NOMBeprasIUCb MUKPOCKOTIN- 
IeCKOMY HCCIeqoBaHHi0 Mo BceH Aue. Jlaee ukCUpOBaOCb CeyeHHe, B KO- 
OPOM MOJIOCHI paspbIXJICHHA OTCYTCTBYIOT, H CeyeHHe OOpasila, B KOTOPOM Mos0- 
‘bl PaSPbIXJEHHA BbIXOMAT 3a MNpeMeJbl 3epHa. STO NO3BOMAIO ONpeleIATS 
1peJlebHOe HaNpAKeHHe, KOTOPOe NPH AaHHOM YMC WHKJIOB He BbISbIBaeT NOAB- 
IeCHHA MOMOC paspbIXJICHHA, WH MpeembHoOe HallpsxeHHe, COOTBETCTBYIOUIee 
sbIXONY MOJOCH PaspbIXJIEHHA 3a Mpefebl 3epHa, T. e€. YCTaHaBMBaTb JWH- 
embHocTb I, II u II] mnepuogos ycranoctu. Tlomyyuenupie WaHHble BMeCTe C JaH- 
IbIMM WHKJIMYeCKOH MpOUHOCTH HaHOCHJIMCb Ha rpaduk B KOOpAuHatax o —lg N. 
Ha puc. 2 mpeyctaBieHa WMarpaMMa yCTaJOCTHOrO paspyllleHuA [WIA OTOXK- 
KeHHBIX apMKO-2Kesle3a HW Meu (TexXHHYeCKOH yucToTHI). Ja o6oux uccmeqoBaH- 
IbIX M€TAJIJIOB paspylleHve MPH BbICOKUX HalpxAKeHUAX (JO MepesomMa UpAMOl 
aBucHMocTH o —lg N) HocuO MexK3epeHHBIM XapaktTep (cM. puc. 3 u 4), a mpH 
(M43KUX — BHyTpu3epeHHI.’ Kak BUHO U3 MpecTaBseHHBIX Ha puc. 2 WaHHbLXx, 
(MarpamMa yctTasiocTu, u300paxKeHHaA Ha puc. 1, nomHOcTbIO OTBeYaeT 9KCTIe- 
)MMCHTAJIbHbIM JLaHHbIM. ; 
— OOpatumcs Tenepb K aHanu3y KOMMUeCTBEHHBIX JaHHbIX OO OTHOCHTeIbHOH 
JIATENbHOCTH KaxKOro Nepvosa ycTaJlocTuv B OTJembHOCTH (cM. TaOs. 1). 
— O6pamiaer Ha ceOA BHUMaHHe TOT (akT, YTO OTHOMMEeHHe AIMTeIbHOCTH MHKy- 
jallMOHHOrO Mepvogya yctanocTtu N; Kk oOmleMy YHCIY WHKIOB WO paspyuieHna 
V ecTb BeIHUMHa NOCTOAHHAA JIA WaHHoro Metawia. Jia apMKo-xene3a, Ha- 
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mpumep, OHO cocrapaser 10%, T. e. CVOMMKPOCKONMYeCKHe TPeLIMHb! Y apMKO- 
wKelesa 3apoxarorea mocue 10% ciry2xObl; y Meu STOT Npolecc HayHHaeTca 
3HAYHTebHO panbie — nocie 3% cuy2xKOnl. 


Ta6Omuua 1 


Jjautesbuoctb IJ, I] u Il] mepnoxa ycTranocTu m0 OTHOWeHHIO 
K OOMleMy CpoKy cuyKObI (B %) AA APMKO-2%KeJIe3a H Meu 


Uncyio WHKIOB B MJIH. OTHOCHT. LJHTeJIbH. MepHOAOB ycTasocTH 
K KOHILY|K KOHLY 

no pas- Inepuo-| II ne- I II ll 
Pyie- | eee ceece NG Ny—NI1 N—N 

nua | YCnatO"\ yctaq | —— 400% - 100% I A 

N cta | noctu | N N WV -100% 
N N 
J II 
APMKoO-xKe E30 

0,36 0,036 0,036 10,0 — 90,0 

2,4 0,24 0,46 10,0 9,0 81,0 

4,5 0,45 Anes 10,0 21,0 69,0 
10,0 1,0 3h 10,0 ZA) 65,0 
16,0 1,6 8,0 10,0 40,0 50,0 
35,0 So |] ar 10,0 61,5 28,5 

Medb 

0,9 0,030 0,03 3,0 -— 97,0 

5,0 0,15 0,4 3,0 5,0 92,0 
10,0 0,3 2,0 3,0 17,0 80,0 
30,0 0,9 10,0 350 30,0 67,0 


OrnocutebHaad AuiuTembHoctTb I] nepuoya ycrasocTu (nepuogla pa3pbix1eHus) 
3aBHUCHT OT YPOBHA HalpsxKeHHA: 4eM HW%Ke HalpsxKeHHe, Tem Oosbille 
OTHOCHTeIbHad WINTembHOcTh I] nepuoxa. OTH RaHHble NOMHOCTHIO CorsmacyrorTcAa 
C Wpe(craBsIeHHAMH O pa3BUTHH Mmpolecca ycranoctu Bo II nepHoye c TOUKH 
3peHHA OCaKICHHA BaKaHCHH Ha MOBepXHocTH CyOMHKpOCcKONMYeCKHX TPelllHH; 
yeM HiKe HallpsAxKeHue, TeM Ooubie Tpe6yeTcA BpeMeHH IA Toro, UTOObI cy6- 
MHK POCKOMMYeCKAATPeULUH aOCTHT Ja Pa83MepOB MHK POTPeLIHHbI, HOO YHCIO BaKaH- 
CHH, OcaxKaeMbIX Ha MOBeEPXHOCTHCYOMMKPOCKONMYeCKHX TPellHH, ABJIAeTCH | 
yHkuvel BpemeHu u HanpsxKeHua. IIpu qelicrBuH WHkKIMYeCKHX HanpsaAxKeHuh, 
PaBHbIX WIN HYKe O,,, KOHWEHTPallusd BAKAHCHH OKa3bIBaeTCA HeOCTaTOUHOH WA 
pasBUTHA CYOMHMKPOCKOMMYeCKUX TpeWIHH JO pa3MepOB MUKPOTpellMH, H pa3- 
pylleHve He HacTynaeT, KaK Obl BEJIMKO HH OblIO UMCIO MpPHJIOXKeHHBIX WHKJIOB 
HanpsKeHuit. 

OOpatTHad KapTHHa HaOstogaetca B III] nepuoze ycranocru. Kak BuyHo u3 
JaHHBIX, IIpHBeeCHHbIX B TAO. 1, YeM Hu2Ke HalpxAKeHHe M YeM OoObIe UUCIO 
WUKIOB O paspyllcHuA, TEM MCHbIWe OTHOCHTeIbHad AuTembHocTb II] nepuo- 
Na ycralocrTu. Oror (bakT MOxXerT ObITh OOSACHEH CuIeAy1ouluM OOpasom. JluTenb- 
HocTb III nepvoga 3aBucuT oT AuuTembuoctu II mepvosa: vem Combe JWTeIb- 
HocTb II nepnoga, Tem MeHbile AauTembuoctTb III nepnoga. Moxuo nonarat, 
uTO TIpH OobIleH AuTeNbHOcTH I] nepvoya ycTasoctu OOpasyercA OTHOCHTEeWIb- 
HO OO/JIbIee YHCIO MUKPOTPeIMH B MeTaJe HU, CeLOBaTeMbHO, YCNOBMA 1A 
CpacTaHuaA MUKPOTPeulHH B MaKPOTpeUIMHb! OOeruarorcs. 

V3 npuBeeHHbIxX JaHHbIx cylelyeT, YTO HanOoulee NOHO MIpOuWecchl ycTasOcrH | 
MOrYT ObITb U3YUeCHbI MyTeM NOCTpoeHUA AuarpaMMbl ycraocTHOro paspyllleHus. | 


VucrutyT metanmypruu um. A. A. Baiixosa Ioctynaso 
Axkaylemuu HayK CCCP Br ee VS aye 
UMTMPOBAHHASA JIMTEPATYPA 

| 


1H. A. Oxuur, Crpyxtypupie npusHaKu ycranocTu MeTannor Kak CpeACTBO yCTaHOBJe- | 
HHA MPHYHH aBapwit mawmu, U3. AH CCCP, 1949. 2 B.C. Wpaunoeza, JAH, 114,| 
Ne 3, 537 (1957). ° F. Wever, Mc. Hem pel, A. Schrader, Arch. Eisenhtittenwes., | 
26, Ne 12, 739 (1955). *M. Hempel, Internat. Confer. on Fatigue of Metals, 
10—14 September, London, 1956. > N. Thomson, W. J. Wadswo rth, N. Louot® 
Phil. Mag., Ne 21, 113 (1956). ® N. Thomson, Internat. Confer. on Fatigue ot Metals, | 
10—14 September, London, 1956. *D.S. Kemsle y, J. Inst. Metals, 85, 417 (1956— | 
1957). *® P. 1. Forsyth, Phil. Mag., 2, N16, 437 (1957). ® HW. A. Onuur, Meran- 
abe Gone o6paborka meratios, Ne 2, 4 (1955). 29 B.C. Asano Ba, 3ap. na6., NM 12, | 

J). 
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Joxrxange Akagqemun nayr CCCP 
1958. Tom 119, Ne 4 


TEXHHYECKAA PH3HKA 


A. M. PELUETHHKOB 


© CTPYKTYPE TOHKHX MJIEHOK Sb.S,, NOJIYYEHHbIX BOSFOHKON 
B ATMOC®EPE ASOTA TIPH JABJIEHHAX HWDKE 4 wm pr. cr. 


(ITpedcmasaeno axademuxom H. B. Beaosoim 24 X 1957) 


IIpu Bosronke TpexcepHHCTOH CYPbMbI B BbICOKOM Bakyyme (107 mm pr. cr.) 
Ha JJaKOBy!0 MOMIO*KKy OOpasyroTca riaqkve amopduble nienku. Tloxpo6uoe 
uccleqOBaHwe CTPpyKTypbl TaKMX TwIeHOK mpoBexeHo JI. MW. Tatrapuuosoii (). 
Analoruunyto CTpykKTypy HMmetor mieHku SbeSs, CKOHeHCHPOBaHHEIe Ha MOBepx- 
HOCTH CBexKeroO CKOJIa KPHCTaJIOB KaMeHHoH comm NaCl u Apyrux kKpuctamin- 
YeCKHX NOMOKKaX. CoBeplieHHO HHYIO CTpyKTypy uMelor mieHku Sb2Ss, 
NnOyueHHbIe B aTMOCepe HHEPTHOrO fa3a — a30Ta Ha JlaKOBYy1O UH Apyrue nol- 
JIOKKU Ip JaBIeHHAX HW2xKe 4 MM NT. CT. 

McxoQubiM MaTepvaJioM JIA MOuyYeHUA MIeHOK Oplwla TpexcepHUuCTasd CypbMa 
cocTaBa (B Bec. %): Sb 71,38; S 23,2; npumecu Cu<0,001, Fe<c0,001, Pb <0,003, 
Mn < 0,0005. Bosrouxa SbeS3 mpon3Boqumacb U3 KBaplleBol MOOUKU mpH 
~550° B ycTraHoBKe, OTKaYMBaeMOli Mepe 3allyCKOM a30Ta JO BICOKOFO BakyyMa 
M4 IIporpeBaeMOH C WebIO OOe3raxKUBaHHA €e€ CTEHOK. 

[IneHku nomyyanucb mpu TaBmenuax a3ota 4; 2; 1; 0,5; 0,2; 8-102; 3-107; 
m4 °; 0- 107°; 1-10 * sm ‘pr. cr. 

IIpu 4 4 2 mM nosmyuarorca MIeHKH, MMeIONIMe WepOxoOBaTY!0 PbIXJYIO CTpyK- 
-TYPy Kak Obi 43 MaJICHbKUX XJIOMbeEB, MpeACTaBMAIOUINX COG6OH Wenouku YacTHYeK 
TpexcepHucTolH cypbMpi (pvc. 1a). UacruuKn uMeloT MHeMHbIe pasMepbI M0- 
~psyka 300 A u, no-BuyuMOoMy, NpecTaBAIoT COOOH HeOOJIbINMe KPHCTaJVJIMKH, 
BeCb 2Ke COM HMeeT NOMUKpUCTamMMYecKoe cTpoeHve (puc. | 6). Ananornunan 
CTpyKTypa MomyuaeTca W y Cl0eB, CKOHJeCHCHPOBaHHbIX Ha Kpal mpedmMeTHOu 
Ce€TKH IIpH Tex Ke JaBJleHuAXx. 

Tlieuku, nouyueHHbie 1p LaBsienuax 1 MM, BeCbMa NOXOxKU MO cTpykType 
Ha YIOMAHYTHIe BbIMIe, HO OTJIMUAIOTCA MeHbIWeH «xXJIOMbeBUAHOCTbIOy. HeKo- 
“TOpble W3 HUX HeEYCTOMUYMBbI UM U3MCHAIOTCA NOX eHCTBHeM SJIEKTPOHHOrO MyyuKa. 
Vismenenua mpoxoXaT JOBoOubHO OpicTpo, HM He BCerfa yaeTCH MpoOceLUTb 3a 
-HuMH uM ccoTorpadupoBaTb ux. Ilocue 15—20 cek. BosqeHcTBUA 9JIeKTPOHHbIM 
YUKOM MwleHKa CTaHOBHTCH cTraOHJIbHOH uM MpedcTaBlAeT COOOH COBOKYMHOCTb 
MaJIeHbKUX (pa3sMepom 0,3—0,5 p) KanumeoOpasHbIxX YaCTHIL HelmpaBMJIbHOK op- 
mpl (pic. 2 a). Or Takux MWIeHOK MOJyYaloTCA THMMUHbIe 9JIEKTPOHOrpaMMbl M0- 
JMKPUCTAaIIOB co cma6o BbIpPawKeHHOH TeKcTypoli (puc. 2 6). 

IIpu qapnenuax a30Ta 0,5 MM HM HMxKe, KaK MpaBuso, MOWyyalorcA TralKue 
Cou 6e3 3aMeTHOM CTPYKTYPbI, KOTOPY!O MOXKHO ObWIO Obl OOHAPYKUTb B DECK- 
‘TPOHHOM MUKpocKone pH yBetuyenuax B 5000—8000 pas. IIpu o61yuennn 
‘JICKTPOHHBIM MYYKOM 3TH MVIeHKM MpeTepneBaloT MpeBpallleHve, MH B HUX NOAB- 
JIMOTCA TPCUIMHBI, paswemAloulMe HX Ha pA Nomoc HAM yyacTKoB. Popma Tpe- 
WMH, Kak mpapyso, 3ursarooOpa3uaa (puc.3 a), WHpMHa %Ke He MpeBbIWaer 
0,1». O6pasopanne welneH nol BIMAHMeM 3JIeEKTPOHHOTO NyuKa MPOMCXOAMT 
‘OUeHb OBICTpO, He Gomeee 4em 3a 20—30 ceK. QJeKTPOHOrpaMMbl C STHX IWJIeHOK 
MOKa3bIBaloT, YTO CTPyKTYpa UX KPUHCTasMMYeCKaA, COCTaBIeHa H3 KPYINHbIx 
.KPHCTas1OB, C BbIPax%KeHHOM opventailuelt (puc. 3 6). B HeKoroppix MecTrax Kpu- 
CTaJIMUKH HaCTOMbKO BeEIMKH, YTO C HHX ake MOMYYeHbI TOUCUHbIE IIEKTPOHO- 


rpammpr (pyc. 3) 


Tlospnenne TOUCUHBIX 2/IEKTPOHOrpaMM MIpM HaOwOLeHUM B BeKTpoHOrpae, 
TaK 2Ke KaK WM MOABJIeHHe TPelIMH B MvIeHKaX pH HaOsIOJeHHH B 9JIeKTPOHHOM 
MHKPOCKONe, MpOUCXOAUT He cpasy, a MWoCIe HEKOTOpOrO BpeMeHH (20—40 cex.) 


OOJYYCHHA MWI€HOK 3/ICKTPOHHBIM Ny4YkKOM. CuefyeT CUHTaTb, YTO STH ABJIEHHA 
B3aNMOCBASAHbI, OYLYYH CeFCTBHAMHM OHOFO M TOrO we Mpolecca, a HMCHHO 


Tepexojla TJIeHKH B KPUCTaJIHFeCKOe COCcTOAHHE. XapakTepHo, YTO JO IOABJIe- | 


HUA TOUCUHBIX QICKTPOHOrpaMM Ha S9Kpane HaOMOMaeTCA TOJIbKO WeHTpaJIbHOe 
NATHO H paccesHHbIt (POH, B OTJIMYHE OT IWICHOK, MOJIYYCHHBIX B BakKyyMe HW ]1aio- 
WX cucTemy Wuddy3suprx Komen (1). He sce nmenku (mOyuaemble NpH PasHbIx 
JaBJICHHAX) OJMHAKOBO JlerKO NepexoAAT B KPHCTaIMYeCKOe COCTOAHMe NOX 
jleHCTBHeM 9u/leKTpoHHOro myuka. IInenku, nNomyyeHHble MPH LaBJIeHHAX B MH 
teppane 0,5—0,05 mM, nepexoqaT B KpHCTamMyecKOe COCTOAHMeE Jerde (3a 
BpeMa <(l MHH.), Ip Goulee HHSKHX WaBsIeHHAX NepexOX SHAYHTebHO TpyAHee. 
Tak, WIeHKH, NOyueHHbIe pu JaBnenuu asora 5- 10°? mM, MepelliM B KpuCcTas- 
JIMUeCKOe COCTOAHHE TOJIbKO MOCIe MpOMOJMKUTeMbHOrO BPeMeHH (HeCKOJIbKO 


MHHYT) OOIYYeHHA HX MYYKOM QICKTPOHOB B [Ba pasa Ooee HHTCHCHBHBIM- | 


Pa3mepbl KPHCTaJIJIMKOB B STHX WICHKax 3HaAUHTeEJIBHO MeHbIle, YEM B IJIeCHKax, 
BOSHHK@BINHX TPH MaBJICHHAX NOPATKa 0,1 MM, TaK UTO Ha IICEKTPOHOrpPpaMMe 


BUJHbI MOUTH CIMWVIOWHbIe KOHIeHTPH4YeCKHe OKPYXHOCTH, XapaKTepH3yIouMe | 
XaOTHYECKOe pacnOsOKeHHe MeJIKUX KPHCTaJWIMKOB B MleHKax (pHc. 4a u 6). | 


Pasimmuny!o CTPyKTYpy WIeHOK, MOJlyualOWMXCA B BakKyyMe HM B aTMOCdepe 
a30Ta, MOXKHO OOBACHUTh, HCXOJA U3 TEX YCJIOBHU, B KOTOPbIX MPOHCXOAUT BO3- 
TOHKa Tpe€XCepHHCTOH CYPbMBI. 

Vspecruo, (?) uro Np UcnapeHu BelleCTBa B BbICOKOM BaKyYyMe MOJjaBA10- 
ulee GObIIMHCTBO HCHAapCHHbIX MOJIEKYJI He CTaJIKMBaeTCA C MOJeKYJIaMH OCTa- 
TOUHOrO rasa HW UMeeT NpPAMOHHeHHOe ABuxKeHHe. KonfeHcaT pacreT 3a cueT 
IIpHJleTaIouluX OJMHOUHbIX MOJIeKYJI WIM aTOMOB. B 3aBHCHMOCTH OT pOfla NOJ- 
JIOKKU, TeMMepaTypbl ee HU MpHpOsbI UCMapsHemoro BellleCTBA, KOHACHCaT MOXKET 
ObITh KPHCTAaJIJIMUeCKUM WIM aMopdubiM. CyilecTBeHHY!0 POJIb Mp 9TOM MIpaer 
M TOJUMHa KOHeHcupyemoro cuion. Hanpumep, y cypbmpi (°) ToukHe (go 150 A) 
COM Ha JaKOBOH NOANIOXKKe aMOpPHI, a Oolee TOMCTbIC MepeXOMAT B KPHCTaIU- 
yecKoe cocTosHve. COM %Ke TPeXCePHHCTOH CYPbMbI, CKOHJICHCHPOBaHHble Ha 
JaKOBY1IO MOMWIORKKY HIM KPHCTaJI KAMeCHHOM COM Mp KOMHATHOH Temmepatype, 
OcTaroTcs ~MOPHBIMH JlaxKe MpH ToMMHHe B 1—2 wu. 

Mey .. .3M OOpa30BaHHA COeB TPeXCePHHCTOH CYPbMbI (BEPOATHO, H Apyrux 
BeleCTB), KOHJCHCHPYeMBIX upH HCMapeHHM B aTMOCdepe asoTa (MIM Apyrore 


MHepTHOro rasa) Np LaBlenHax 4 vu 2 MM, L.,)HILMMMaNbHO OTMMYAeTCA OT MeXa- | 
HU3Ma OOpasoBaHHA KOHeHCaTa B BakyyMe. BaTomeslyda venapeHHble MOseK YuIbI 


SbeSs He HMeIOT MPAMOJMHeMHOrTO TBWXKEHUA, a B pe3ybTATe CTOKHOBeHHA 
C MOJI€KYJaMH rasa MHOFOKpaTHO MeHAIOT He TOJIbKO HallpaBJeHHe CBOerO JBH- 
%KCHHA, HO TakxKe MW CKOpocTs. J[BuxKeHHE MOJEKYJIbI MPOHCXOAUT M0 OMaHOla 
MpOCTpaHCTBeHHOH KpHBoH. B pesyabTate STOO MOJeKYJbI TpexcepHUcTOH 


CYPbMbI HMeIOT BOSMOXKHOCTb CTaJIKHBaTbCA HE TOMbKO C MOJICKYJIaMM a3ora, 
HO Tak2Ke HW C [pyrumMv MomeKyamMu Sb.Ss. Beposruoctb B3aHMHbIX CTOJIK HOBE- | 
Hu MosekyJI SbeSs M UX UMCIO 3aBHCAT OT PAa MPM4MH UM, B NepByo Ouepedb, 


OT KOHWeCHTpallMH UX B TasoBoH (ase, KOTOpaA ABIAeTCA CPYHKUMeH CKOpOCTH 


HCHapenHA UW JlaBJIEHHA Ta3a B cocy le. IIpu OUeCHb MaJIOH CKOpOcTH UCiapeHuaA 


pocT KOHJeHCH pyemon IWJICHKH MPOUCXOJMT 3a CYUeT OJMHOU HEIX MOJICKYJI, XOTHA 


MOCJIEMHHe HU OyAYT UMeTb OObUIOe UMCIIO CTOJIKHOBeHHH C MOJICKYJIAMU a3OTad | 


M ABUraTbcA NO JOMaHOH KpHBOH. 

IIpu Oonbumx cKopocrax ucnapenusa momeKyunt SbeSs, crankKuBascb pyr ¢ 
Apyrom, OObEAMHAIOTCA B IPyNNbI WIM Jake HeOombutve Kpuctamiuku. B yasb- 
HeHINeM I BHXKCHHEe TAKUX TPyMM MOJeKYJ WM KPUCTaWIMKOB OyJer NOUHHATLCA 
Opoy HoBcKomy 3akouy. Bouee Toro, np JBH2KeHUU Base oOpaso0BaBlineca rpyn- 


Mb MOJCKYJI WH MaJIEHbKHe KPHCTaJJIMKM MOryYT MHOPOKpaTHO CTaJIKHBaTbcA He! 
TOJbKO C OJMHOWHBIMM MOWeKyamMu SbeSs, HO TakK?Ke WU MexKy cool u coeln- | 


HATCH B WeCMOUKM WIM XJIOMbEBUMbIe arperaTbl HM B TAKOM Bue OCeLaTb Ha NOJ- 
AOKKY. ITO u vaGmMofaeres B JelicrBuTenbuocTH (puc. | a) 
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NRCS: 
Yes: us rt é 


HC. 1. @ —crpyktypa naenKu SbeSs, nosy- Puc. 2. @—ctTpykTypa maeHKn SbeS3 mpu 
HHOH IPH jaBeHHH a30Ta 2 MM pT. CT., WaBJIeHHH a30Ta 1 MM pT. cT. Mocae 30—40cek. 
00 x ; 6 — cootBercTBeHHad S1eKTpoHOrpamMa OOYYeHHA BJICKTPOHHDIM NyyKom, 6700 x ;6 — 


COOTBETCTBYIOMLaA 9EKTPOHOTpamMMa 


Puc. 3. a —crpyktypa maeHkH Sb2Ss, momnyyeHHOH MpH faBNeHHH a30Ta 
0,05—0,5 mm pt. ct. 5000; 6 H @ —cCOOTBeTCTByIOIHe 97eKTPOHOrpaMMbl 
H3 Ppa3JIMYHbIX TOYeK IJIEHKH 


Puc. 4. a—mnaenka SbeS3 mpH faBsAeHHH a30Ta 
5-10-2mm pr.ct. mocie jHTebHOTO O6s1y4eHHA, 
6700; 6 — cooTBeTCTByIOWlad 9/IeKTpOHOrpammMa 


T. 119, Ne 1, PeweruuKos 


Crporoe petiienve 3aqaun 0 dNCuIe CrONKHOBeHHT mMoulekyJI SbeS3 ¢ MoweKy- 
JlaMM a30Ta HW Apyr Cc [pyrom, a Take pacuer BeIMYHH YacTHYeK, KOTOpHIe OOpa- 
3YlOTCA TIPH STOM, MpecTaBAeT COOOl CTO*KHYIO MpoOmemMy, HU 3eCb MOXKHO 
MIPHBeCTH TOIbKO rpyOo KOuMUeCTBeHHYIO CXemy TOFO, UTO MpOUCXOAUT Cc ucHa- 
PAIOWMMUCA MONeKyJaMH SbeSs B aTMociepe a30Ta MIpH pasMUHbIX LaBMeHHAX 
mlocyleqHero. 

M3 Monek yp HO-KuHeTHYeCKOl TeopuH (#) H3BeCcTHO, YTO Mp JaBenuu 1 MM 
CpeQuAA WIMHa CBOOOAHOrO Mpobera MOEKYJ paBHa IpuMepHO 50 p. Sto 3Hauut, 
“TO B yCJIOBHAX Halllero OnbiTa, KOra NOMIORKKa pacnosor*Kena Ha paccroxA HHH 
15 MM oT ucnaputeis, HcnapeHHble MOUeKyuIbI OyAyT (IpH yCuOBUM IpAMOHHel- 
HOrO MJIM MOUTH MpAMOJIMHeHHOTO ABHXKeHUA) B CpeHeM UMeTb 300 cTouKHOBe- 
HHH C MOJIeKyJIaMu a3ota. [lpn qaBnenuax 2 u 4 MM UMCO CTOMKHOBeHHE CooT- 
BeTCTBeEHHO B 2 u 4 pasa Oombute. Ho ecm yuecrb, uTO B pe3ysJIbTATe MepBbIX 2Ke 
CTOJIKHOBeHHH HalipaBsleHHe JBY2KeCHHA H3MeHeHO, TaK %Ke KaK HM CKOPOCTb, TO 
CTOJIKHOBEHHH (baKkTHYeCKH OyeT 3HAYHTeMbHO OosbIe, HO OMeHHTb XOTA ObI 
rpy6o ux YHCIO u3 OOMINX HIM TeOpeTuyeCKUHX COOOpaxKeHHi He NpelcTaBAeTcs 
BO3MOK HIM. 

Hcnoubsya MOomyYeHHbIe SKCMepHMeHTabHbIe JaHHble O CTPyKType MWIeHKU 
(cm. puc. 1 a), KoTopaa cocTOMT M3 MaJIeHbKUX KpucTa0B pasmepom 300 A, 
MW CuUNTaA, YTO MOJeKYJIbI Sb2S3 HMeIOT JIMHeHHbIe pasMepbI He Oosee 5A, Halizem, 
4TO YHCIO MOJICKYJI B KAKJOM KPHCTaINKe Oyet mpumepHo 200 000, ceqoBa- 
TeEJIbHO, TAKOBO Ke YNCIO CTOKHOBeHHH. IIpu mnocroaHHOl CKOpocTu uCnapeHHA 
M H€H3Me€HHOM paCcCTOAHHH KOHJeHCaTOpa OT UCMAapuTeNA CpeMHAA WIHHa CBOOOL- 
HOrO mpo6era MowekyaI Sb2Ss, a CleOBaTeJIbHO, HM YMCO B34MMHBIX CTOJIK HOBe- 
HHH Oy eT 3aBHCeTb OT JaBJIeHHA a30Ta B CucTeme. Uem OHO MeHbIIe, TEM OOIbILe 
AMHa CBOOOLHOrO Mpobera HU TEM MEHbIe BEPOATHOCTh CTOJIKHOBEHHA HcMapeH- 
HbIX MOJI€KYJI C MOJIeKYJIaMH a30Ta HW Apyr c Apyrom. Iloastomy, xors B HHTep- 
Basle JaBleHni 0,5—1-10? mm cyulecTByeT BEpOATHOCTb CTOJIKHOBEHHA UCHapeH- 
HBIX MOJIeKYJI Apyr C Apyrom u OObeAHHEHHA UX B HEOOMbUWIMe FpynMbl, pOCT KOH- 
JeHCHpyeMOH MIeCHKH MOKeT OCYILECTBIIATBCA 3a C¥UeT STHX FpynM MoOseKyuJ 
M MaJIeHbKUX KpucTaIuKOB (5), HO UX pa3MePpbl 3HaYHTebHO MeHbIle, 4eM 
Ha puc. 1, H OHM He BHAHbI Np yBeruueHHu B 5O00—8000 pas. Ilnenku nouwy- 
YalOTCA TiaqKUMM MW UMeIOT OouIbIOe CXOACTBO C MVJI€HKaMH, BO3HHKAIOUIMMH B 
BbICOKOM BakyyMe. OjHaKO MX BHYTpeHHee CTPyKTYpHoe CTpoeHHe OTJHUHO. 
Tipu cbemkKe B 31eKTpOHOrpate MWJICHKH, HalblIeHHbIe B BAKYYyMe, JaoT CHCTeMy 
Audby3ubix Koel, T. e. OONaaioT HEKOTOPOH yNOpAAOYeHHOCThIO pacioo*Ke- 
HUA aTOMOB. OHM HaCTOJIbKO CTAOHJIbHbI, UTO HE H3MEHAIOT CBOeH CTPyKTYpbI NO 
JeHicTBueM 9IeKTPOHHOrO nyyuka. B otaMune OT HUX MWICHKH, NOJYYeHHbIe B aT- 
mocdepe a30Ta (Mp JaBlenun HwKe 0,5 MM), B NepBOHAUaJIbHbIM MOMeHT OOWLy- 
YeEHUA ZIEKTPOHHbIM MYYKOM He Co3faloT axe Ludpdpy3Hbix Koell, H Ha SKpaHe 
HMECTCA TOJIbKO IleHTpaJIbHOe NATHO UM OOULMH pacces HHbIM (pou, T. €. OHH JIMUIEHbI 
fake TOH yNOpANOYeHHOCTH B pacnosOx%KeHHH MOeKYJI, KaKaA MMeeTCA Y MIeHOK, 
MOJYYeHHbIX BAKYYMHbIM McnapeHuem. IIieHKu He CTaOWJIbHbI, H Yepe3 HECKOJIb- 
KO CeKYHJ MO BIMAHHeM MyuKa IJICKTPOHOB MepexOAT B KPHCTAaJIIM4YeCKOe CO- 
ctosnue. IIpu stom, Kak MpaBusio, MIeHKH MpeCTaBAIOT COOOM COBOKYMHOCTb 
JOBOMbHO KpYMHBIX MO MoMaqu (OT HeCKOMbKUX KB. MAKPOH JO MecaTHIx omen 
KB. MHJIJIMMeTpa) KPHCTaJIMKOB, pasAeIeHHbIX HeOosbiuMMH, B O,] py, Tpellw Hamu. 

Takoe pa3mMune OUeHb MOXOXKUX MO BHELHEMy BUY MIeHOK MOXHO OObAC- 
HUTb TOJIbKO TEM, 4TO POPMUPOBAHHe WIeHOK B BaKyYyMe IIPOMCXOMUT 3a CUeT 
OTIC bHBIX MpHeTaIoUlUx MomeKyst SbeSs, koTOpble OOaaioT BbICOKOM SHEprneli 
W MOLT B TeYeHHe HEKOTOPOTO BPeMeCHH MAIPHPOBATb M0 MOBep XHOCTH, CO3aBaA 
HEKOTOPY!O YNOPANOYCHHOCTh B CTpyKType. 

Ilnenku KOHJeHCupyemble B aTMOCdepe a30Ta, (POpMupyroTcHA 3a CueT NPH- 
weTarouldx Ypynlm MOJeKYy MW OTJebHBIX MOJIeKYJI, KOTOPbIe NOTepAJIH 
3HAUMTEIbHYIO UaCTb CBOeM JHEPIHH B pe3yJIbTAaTe CTOJIKHOBeHUH Apyr c Apyrom 
WM MOJIeKyaMH a30Ta, HU, MOMalad Ha MOMMORKKY, HMEIOT MCHbIMe BOSMOXKHOCTU 
murpupoBaTh. Moxuo Jaxke MpeAMOMOKUTb, YTO OHH KaK Obl 3aCTbIBAIOT B TOM 
CaMOM MEeCTe, B KOTOPOe IpHseTaIOT, B Pe3YJIbTAaTe sero CO3AaeTCA COBEPIUIeCHHO 

did, 


GeccrpyKTypHadA (c aOcoyOTHO HeyNOpAOYeHHbIM paciOIO%RKeHweM MOJeKyw} 
mieHKa. Ona coep2KuT Oombl0e YHCIO KPHCTaJIMYeCKHX 3apOsbIleH, 9Hepre- 
THUCCKH HeYCTOMUUBA, H MOTOMY JOCTATOUHO HEOOIbIUWOFO BOSAeCHCTBHA JIEKTPOH- 
HbIM I1yYKOM, UTOOHI WWIeHKa Nepeliia B KpHCTasJIH4ecKOe COCTOAHHe. OTH ABIE- 
HMA HW HaOsrOfaloTCA B UCCIeOBaHHbIX MWIeHKax .OOpa30BaHHeTpelllM H B MWJIe€HKaXx, 
MOJIYYCHHbIX B a30Te, YKa3bIBaeT Ha TO, YTO OHH MeHee MVIOTHBI, YeM MVIeH- 
KH, NO1yueHuble B BakyyMe. [Joy BIMAHHeM 9JIEKTPOHHOPO y4Ka, HapsAyy c mpo- 
IleCCOM KPHCTaJIH3alHH UeT yBeIMYeHHe MJIOTHOCTH MJIeHOK 
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TEXHHIECKAS PH3SHKA 
Ji. M. YTEBCKHK 


O CBA3H MPOWECCA KAPBHJOOBPA3OBAHHA MPH OTMYCKE CTAJIN 
C ABJIEHHEM OBPATHMOM OTTYCKHOM XPYMKOCTH 


(ITpedcmasaexo axademuxom I. B. Kypdtomosoim 24 X 1957) 


HispecTHa OcOOeHHOCTb pacmaya NepecbilleHHbIX TBePALIX pacTBOpoB y rpa- 
HUI, 3epeH: BbIeeHHA BTOPOH asbi NOABIAIOTCA 3eCb paHblille u pacryr OpIcT- 
pee, 4eM BHYTPH 3epeH, B OOJIbINHHCTBe CTapeIOUIMX CMWIaBOB M B CTaNAX. 
Vimeetca HemaJioO KauecTBeHHEIX (1) M KOIMUeCTBeEHHBIX (7) JaHHBIX O OoubIIOM 
Pa3IMUHH B NOABHXXHOCTH aTOMOB MHOFHX 3SJIeMeHTOB 10 PpaHullaM HW BHYTpH 3e- 
peH ofHodasHbix TBepAbIxX pacTBopos. IJoppiteHHaA NOABYXKHOCTb MO rpaHnyam 
ZepeH OMpeseAeT OTHOCHTEIbHO OpilcTpoe NpHOmMKeHHe WOKaMbHOrO (pasoBoro 
COCTaBa MOBePXHOCTHbIX CJIO€CB 3epeH K PaBHOBeCHOMY, KOIla BHYTPH 3epeH 
Tipollecc pacnajla elle TOMbKO HaunHaetcH. B pe3symbTate c Hatasa HW JO NomHoro 
3aBepleHHA paciiajla BOSHUKaeT HM COXpaHsAeTCA pasMuNe KOHWeHTpallult TBep- 
Moro pacTBopa B MOBepXHOCTHBIX COAX HB rayOuHe 3epex. 

1. IlpumMennrembHO K Mpolleccy oTMycka 3aKaJleHHOH eruHpoBaHHou cranu 

CKa3aHHoe O3HayaeT, ITO B XOJe KapOuooOpas0BaHHnaA (HMeeTCA B BUY cpenHuti 
WIM BbICOKHH OTMYCK) Ha rpaHullaX 3epeH OTHOCHTeIbHO ObICTpO MocTuratwrTcs 
cocTaBbl KapOuHol a3spi u epputa, O1u3KHe K PaBHOBECHBIM; IIpH STOM KapOu- 
MooOpasyroulvwe 3IeMeHTh KOHILCHTPUpyioTcA B KapOusHOH dbase, a mpurpaHny- 
HbI€ 30HbI (eppHTa OKa3bIBaIOTCA OOeCAHEHHbIMH STHMH SJICMeHTAaMH B OoubIteli 
cTeneHu, vem cdbeppuT B ray6uHe 3epeH. 
— Ws pannprx pa6or (*°) uw ap. caeqyer, uro u3MeHeHHe cocTaBa KapOuyHOL 
asp (oOoraileHne ee KapOuooOpa3yIOulNMU 9JIEMeHTaMH) B TeyeHHe OTITYCKa 
[axe npu 650° znutea Zo 100 uac. u Gomee. C noNM2KeHHEM TemMepaTypbI OTITyC- 
‘Ka mpotlecc Opictpo (MpHMepHO MpOMOpuHOHaIbHO CHHKeHHIO KoS*pdPuUNeHTa 
Iucdpy3un) 3sameQiserca, W AoBectu ero MO KOHUa (HO paBHOBeCHbIxX COCTAaBOB 
(a3) cTaHOBHTCA MpakTHYeCKN HeBo3sMOxKHO. Ho, coracHo ckKasaHHoMmy Bblllle, 
oka He JOCTHTHYT PpaBHOBeCHbii CocTaB (a3 BO BCeM OObeMe CTaJIH, MOJ2KHO 
COXPaHATbCA MU pasIMYHe KOHMeHTpawnH KapOuooOpasyioulux 3JIeMeHTOB Ha 
MOBepXHOCTH HM BHYTpH deppuTHorO s3epHa. CiesoBaTebHO, B OONbIIMHCTBE 
MpakTHuecKkux cyy4aeB Noce cpeqHero uM BEICoKOrO (400—650°) ormycka 
CTaIM B TeUeHHe HeECKOJIbKUX YaCOB WIM MaKe HeECKOJbKUX JeCATKOB YacOB 
MOBePXHOCTHbIe CON 3epeH (PeppuTa LOKI ObITh OOeAHEHLI KapOuooOpasyio- 
MMH 9JIEMeHTAaMH CpaBHUTeJIbHO C CepMIeBHHOM 3epeH, TOra Kak B cocTaBe 
KapOuAHou daspi HaGmoaeTca OOpaTHoe CooTHOIeHne*. 

2. Ecnu KapOuqooOpa3yioline 31eMeHTE! BJIMAIOT Ha PaCTBOPHMOCTb Apyrux 
3JIEMCHTOB B (beppuTe, TO HeEOAHOPOAHOCTH KOHICHTPallMH MepBbIX NOJKHA BbI- 
BbIBaTb COOTBETCTBYIOILee Aucdpy3svonHoe TMepepacnpeseseHue BTOpbIX BHYTPH 
TBeploro pacTBOpa TaKHM OOpa3oM, TO B pasHbIX OOMacTAX cbeppuTHOrO 3epHa 
YCTAHOBATCA KOHIeHTpallHH, MpHOMM3HTebHO MpONOpMOHabHble pacTBOpH- 


* B mpopezenHom aptopom c JI. TI. Opoppim ucceq_oBaHHu YCTaHOBJeHO, TO B CTAaJIH 
20X2H2 mnpu ommycke na 650° no rpanuuam 3epeH ObICTPO OOpa3yloTCA OTHOCHTEJIBHO KP YMHbIC 
‘YacTHIbI cieltvaltbHoro KapOuna (Cr, Fe);Cs, comepxxamero, Kak MHHHMYM, OKOJO 50% Cr, 
Tora KaK BHYTPH 3epeH JMHTeMbHO COXPaHAIOTCA MesIKHe YACTHUbI WeMeHTHTA, COMeprxKallero 
‘He Gostee 16—20% Cr. 
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MOCTH B 9THX OOulacTax. B uacTHocTH, ecIM KapOufooOpasyIoulMli 9JIeMeHT CHH- 
2KaeT PaCTBOPHMOCTb KaKoOro-JIHOO auleMeHTa, TO B Mpolecce OTHyCKa CraJM Me- 
pepaciipeseeHHe TOPO WICMeHTAa AOJKHO MpOTeKaTb B HallpaBJIeHu o6orallle- 
HHA Tex OOacTell 3epHa, KOTOpble OOeMHeHbI KapOuooOpasyiouluM, T. e. TO- 
BePXHOCTHBIX CJIOCB 3epeH. 

Tlockobky BbiereHHe BTOPOK (asbl pH U8OTePpMMYeCKOM Mpolecce B pa3- 
6aBJICEHHOM pacTBOPe NPHHIMMMaIbHO HEBOSMOXHO, OYEBUAHO, YTO Mepepacnipe- 
JeleHHe TOFO WIM MHOFO 3IeMeCHTAa BHEIHe MPOABHTCA JIMUIb B TOM CJlyuae, eCJIM 
JlaHHbIli 3/IeMeHT JOCTATOUHO CHJIbHO BJIMAeT Ha CBOMCTBa deppuTa, HaxoACb 
B pactBope. MspecrHo, uro HavOomee CHJIbHO BuIMAIOT Ha CBOlCTBa deppuTa 
(HampuMep, TBepfocTb) doctbop, KpeMHu uM MapraHel (*) (culeqyeT, BepoxATHO, 
YHOMAHYTb HW CypbMy, 0 AaHHbIM padorpi (°*)). 

MapraHell BbillaqaeT U3 HaCTOAUero paCCMOTPeHHA, TaK Kak ABJIAeTCH Kap-| 
6uooOpasyioOuluM 3J1IeMeHTOM, pacnpeeieHHe KOTOpOrO HenocpeCTBeHHO OOyc- 
JIOBICHO TepBUYHBIM mpoleccom — KapOngooOpasoBaHnem. PacTBOpHMOCTH | 
KPeMHUA CIMUIKOM BeJIHKa, YTOOb! HeEKOTOPble ee M3MeHeHHA MOA B/MAHHEM | 
pYPHX 9JIeEMeHTOB MOFVIH MIpHBeCTH K 3aMeTHOMy MepepaclipeyeeHulo KpeMHHA, | 
NpUCYTCTBYIOWero OOBIMHO B CTaJiM B HeOObUIMX KOMMYeCTBaXx. UTOo Ke KacaeT-} 
ca cpocibopa, TO ero paCTBOpHMOCTb B YHCTOM @-2Kemese NpeBbiaer 1%. Jlern-| 
popaHue 2elesa HHKeJIeM CHW2KaeT PacTBOpHMOCTb docdopa, ocoOeHHO a 
NOHVW2KeCHHBIX Temmepatypax (°). KocBeHHble JaHHble 00 aHaJIOrHuHOM BJIMAHHE 
\pyruX Jlerupy!ouluX seMeHTOB HMerloTcA B paOore (7°): npu 1,4—1,5% P BBe-| 
leHue B XKeseso XpoMa, MapraHla M HUKeIA (B OTebHOCTH H COBMECTHO) Pe3KO) 
ycusMBaerT adpekT AUCnepCHOHHOrO TBepLeHUA B OOMACTH TeMIepaTyp MpHMepHo! 
400—650°; c Apyrol cTopoHBI, BBeqeHue MOMMOAeHa WIM BOMb:pama ocmabuAeT| 
apipekT TBepeHus. : 

Tlapamerpp ucpdpysuu cdocdopa B PeppuTe, M0-BuAMMoMY, elle He ompelene- 
Hbl, HO, CYA 10 ero NOABHXKHOCTH B aycreHuTe (*'), MOXKHO AyMaTb, UTO UB cbep- 
pute cboccpop Sowlee NOABY2KeH,YeM TakHe QJIEMeCHTLI, KAK XPOM, MapraHell u Jpy- 
rue KapOuqooOpasyroume. 

TakuM OOpasoM, MpH oTmycKe cTaJiM, Cofep2Kalleli xpoM WIM MapraHell. 
MMeIOTCA BCe YCIOBHA JWIA MpOTeKaHNA Mpolecca Nepepacnpefenenua cbocdopa 
M@XKy MOBEpXHOCTbIO H CepAUeBHHOH 3epHa. 

OKCMepHMeHTaIbHO OOoraujeHHe coctbopoM MOBepXHOCTHHIX CIOeB 3epeH 
B ByX CTasIAX yCTaHOBeHO B pabore (2). 

Yem HwxxKe TeMleparypa OTMYCKa H YeM, CEMOBATeEbHO, HU2Ke PaCTBOPUMOCTh 
cboctbopa, HU, BePOATHO, CHJIbHee BIMAHMe Ha Hee erUpyrIoulMX ZJIeMeHTOB, TeM 
aApue JoMKeH NPOABIATLCA adekT nepepacnpesesenua coccopa. Opuako c M0-} 
HWKeEHHEM TeMMepaTypbl OTIYCKa SaTPyHAIOTCA BCe MpoOllecchl, CBASAHHBIe 
c Judpysnek — B lepBylo Ouvepellb, BHYTPH 3epeH, a 3aTeM H Ha UX rpaHullax. | 

CneqosatetbHo, siiexr oOoranjenua boctbopom mnoBepXHOCTHBIX c0eB | 
3epeH C NOHMKeCHMeM TeMMepaTypbI AOJKEH pacTH, AOCTuraTh MaKCUMyMa, a 3a- 
TeM YMeHbIatbca. Wem WIWTebHee OTMYCK, TEM, OUeBUAHO, Hu2Ke TemMepaTypa 
MaKCUMyMa. | 

T]oHATHO, 4TO B pesybTATe OYeHb WWIMTeEMbHOFO OTMYyCKa pH AOCTaTOUHO. 
BbICOKOH TeMMepaType KOHIeHTPalluu 9eMCHTOB B TBepJOM pacTBope, MpHO.TH- | 
%KaACb K PaBHOBCCHHIM, BbIPaBHUBAIOTCA BO BCeM OObeMe 3epHa (paBa, B YCO- | 
BUAX, OJIM3KUX K PaBHOBeCHbIM, MOKeT CTaTb CyNLeCTBeEHHOM BHYTPeCHHAA MexK- | 
KpHCTaIHTHad acopouns). 

3. MoxHo cunratb ycranosmenupm ((1%, ™) u ap.), vo o6parumas ormycKHas | 
XPYNKOCTb KOHCTPYKUMOHHBIX JIePHpOBaHHbIX CTasleH co BCeMH MpPHCYLIMMH | 
STOMY SABJICHHIO OCOOCHHOCTAMH * TIPOABAAeTCA JIMIb B CLYYae OLHOBPeMeHHOrO 
IPHCYTCTBUA B CiaBe yriepoa (B KOJMUECTBE, MpeBbItalouleM ero pacTBOpH- 
MOCTb B (eppute npu 350—500°), coccbopa (uM CYPbMbI WIM MbILIbSAKa B KOJIM- 


* D a ° 
OTHMH OCOHCHHOCTAMH ABJIAIOTCA: MOBbIMEHHE Mepexonnoli TeMMepaTypbl, MexK3epeHHblit 
HSJIOM HM YCHJeHHe TpaBUMOCTH TPaHHl 3epeH CHelHaIbHLIMM TpaBUTeNAMH MpH Mepexoge crann 
B COCTOANHE OTIYCKHOH XPYNKOCTH, OOpaTHMOCTh STHX H3MeHEHHH, HaOMOLAIONHXCA MPH Tere 
parypax 350—650°. | 
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deCTBe, MHOFO MeHbIUeM HX PaCTBOPUMOCTH B TeX 2%Ke YCJIOBHAX) H KakOro-sH60 
KapOuooopasyiouyero SJIeMeHTa (HallpHMep, XpOMa B KOsHYeCTBe MpHMepHO 
0,8%, ecJlM HeT Apyrux slerupyioulux). (Xpynkocrs, Pa3BUBalOlWlaACA B BbICOKO- 
(poccpopucrErx CiJlaBax H CTaJIAX,NO-BHAMMOMY, 110 CBOeH NpHpose oTMMYAeTCH OT 
«HOPMaJIbHOU» OOpaTHMOl OTMYCKHOM XpynKOCTH, O 4YeM ToBOpHT, Hallpu- 
Mep, pasuiMune TeMMepaTypHbIxX OOacTeH PasBHTUA TOrO MH Apyroro Bua xpyn- 
KocTH (?°).) 

C TOUKM 3peHHA H3/1OXKEHHBIX BHI NpelcraBeHUull STOT PyHaMeHtadbHbiii 
akT, He OOBACHEHHbIli HU OAHOH U3 MHOFOUHCJICHHBIX PHMOTes O MpHpore OTITYCK- 
HOM XPYIKOCTH, CTaHOBHTCA COBePIeHHO NOHATHBIM, KaK MW PAN, APYruX U3BecrT- 
HbIX (PaKTOB, OTHOCAMMXCA K ABJICHHIO OTIYCKHOM XpymKocTH craan. 

IIpu sToM cieqyeT YYTHIBaTb, TO NpeANpUHATHIe 3a NOCMEAHHE TObI HOBHIE 
NONbITKH HaHTH CTPpyKTYPHY10 NpHYHHY OTMYCKHOHM XpymkKocTH (T. e. BbIAeeHHA 
KakOH-JIM60 (ba3bl NO PpaHHaM 3epeH) OKOHYHIMCh OesycnemHo, a Karxkyulueca 
«HaxXOJKH» OblWIM OCHOBaHbI HJM Ha HelpaBHJibHOli TepmMuyecKOl OOpa6orKe 
oOpasilos (*°)* WIM Ha MpOH3BObHOM TOJKOBaHUM 9J1eKTPOHHEIX MUKpotbororpa- 
cpuli (*"). Tlostomy u craHoBaTcs BcCe Ooee MOMYJAPHbIMH pa3sHUHbIe BapHaH- 
Tb CerperauMOHHOH Funoresbl, BMepBble cbopMyupoBanHolt B. VW. Apxapo- 
BbiM ('*). Tlockombky, O2HaKO, BbIJeeHHi B alCOpOIMOHHOM Coe B Mpolecce 
OXPYNYHBaHHA, MpeLNoO*KeHHEIX ApXapoOBbIM, OOHAPyXUTb He ylalocb, Mo- 
cleqHHe BapHaHTbl CerperalHOHHOl rumorespi (1°*,?*) npeanomaraioT yxKe JIMUIb 
oOpaTuMoe acopOmMoHHoe OOorallleHHe NOBEPXHOCTHEIX CJIOeB 3epeH 6e3 O6paso- 
BaHHA KaKHX-JIHOO HOBBIX (pas. 

MmetoumvecaA aHHble NOSBOJAIOT CUHTATb, YTO OTMYCKHaA XPYMKOCTb BbISbI- 
BaeTCA MOBbIMICHHeM KOHIeHTpallun docdopa uM ero aHaJlOrOB — CypbMbI H 
MBIWIbAKa B MOBEPXHOCTHBIX CJIOAX 3epeH depputa. [lepepacnpeyxenenne cocpo- 
pa lo ceyeHHIO 3epHa MpOuCXOAHT Mp OTMYCKe B TeMMepaTypHOH 30He pa3BUuTHA 
XPYMNKOCTH BCJIeCTBHe yYKa3aHHbIX BbILe IpHuHH. 

OG6paTuMocThb ABJICHHA OTMYCKHOM XPYNKOCTH MOXKHO OOSACHHTb TeMMMepaty p- 
HOM 3aBHCHMOCTHIO BJIMAHUA JIEPMPYIOWAX WIEMeCHTOB Ha PaCTBOPHMOCTh oco- 
pa B deppure: mp TemMepatypax BbICOKOrO OTMYCKa 9TO BIIMAHHe HE3HauHTeb- 
HO, Hu cbocdbop pacnpesleAeTcA MO CeYeHHIO 3epHa OJHOPOHO; Cc NOHM*KeHVeM 
TeMMepaTy pbI ITO BIMAHHe YCHIMBaeTCA (axe MPH NOYTH HEH3MeHHOM paciipese- 
eHUM KapOuooOpasyrouluxX IJIEMeHTOB, MOJyYYeCHHOM B pe3yJIbTaTe BbICOKOTO 
OTMycKa), paCTBOpuMOCcTb toctopa BHYTPH 3epHa NaflaeT Opicrpee, YemM Ha M0- 
BeEPXHOCTH HU Auddy3voHHoe Mepepacnpedeienve MpuBOAMT K OOorallleHu10 (poc- 
OpoM rpaHHIl 3epeH. 

B cayuae HempepbiIBHOrO MeJVICHHOrO OXJaxKeHHA CTaJIM OT TeMMeparypbl 
BbICOKOrO WJM CpeqHero OTNYCKa MOcIe MOCTHKeHHA ONpeesIeHHOH KOHILeHTpa- 
wun cboctbopa Ha rpaHulax 3epeH JasibHelulee OXxsaxKeHHe MOXKET, BeEPOATHO, 
IIPHBeCTH K IMepeCbINLeHHiO MOBeEPXHOCTHbIX CJIOCB 3epeH 9THM 93JICEMeHTOM HU 
K BbiJeeHu10 WucMepcHoro tocduya (HaNOMHHM, YTO MeMVIeHHOe OXJlaxK enue 
mocle oTMycKa YacTo JaeT OobuIMH sdpcekT OXPyM4HBaHUA, 4YeM CyMMa COOT- 
BeETCTBYIOULMX H30TepMHYeCKUX 3acppeKToB (**, **)). 

. Buausanue HekapOuqooOpa3yioulHx 3JIeMeHTOB Ha BOCMPHHMUYNBOCTb CTaJlH 
K OTMYCKHOM XpyMKOCTH BrOMHe OOBACHAeTCA UX BJIMSHHHeM Ha PaCTBOPHMOCTb 
cboccbopa B cbeppuTe: pH OOLleM ee CHWDKEHHM BUJIMAHHE HEOHOpOMHOrO paciipe- 
JleleHusd KapOuooOpa3yioulux 2IeMeHTOB Ha lNepepacmpeyenenue ocdopa 
O2KHO, KOHeYHO, YCHMMBATbCA; HacOOpoT, pH OOLLeM MOBbILIeHHH pacTBOpH- 
MOCTH (pocopa TO xe BMAHME LO/I2KHO OCMAOATECA (C YEM, BOSMOXHO, H CBASAH 
adpcbekT MOMHOJeHa HM BOUbPpaMa; CHMKAIOINMX BOCIPHHMUMBOCTH CTaIM K OT- 
HyCKHOM XpyNKOCTH; ApPyroH BO3MOXKHbIM MeXaHH3M BJIMAHWA ITUX IJICMCHTOB 
CBA3aH CO CHH2KeHHeM KOOIPuUMeHTOB Auddysnu no rpaHHllaM 3epeH (ay 


* Kak nmoka3aia mpopezenHas Hamu Cc JI. I. OpsoBbim mpoBepka pe3yJIbTaTOB pa6otpt (1%) 
Ha TeX Ke MaTepHasax, B ITOH paOoTe BbICOKHH OTMYCK C OXMAKCHUEM B BOMe, H3-3a HENPaBHJIb- 
HOTO H3MepeHHA TeMMepaTypbl B Meu, ABHJICA, MO CyWeCTBY, YACTHYHOM 3aKAaJIKOM, HW COMOCTAB- 
JANHCb 9JICKTPOHHOMUKPOCKOMMYECKAas H Q/IEKTPOHOrpaduyeckasl KaPTHHA HE «BsASKUXY HW «XPYT- 
KUX», a YACTHYHO 3aKaJICHHbIX HW OTIYULCHHbIX OOpasios. 
GO San. 89 84 


PaspyuieHue cCTaIM (B COCTOAHHM OTIYCKHOH XpyMKOCTH) MO rpaHHlaM 
HCXOJHbIX AYCTCHHTHBIX 3epeH, OKOHYATEIbHO OKa3aHHOe MPOCTbIM HW Haryiay- 
HbIM onbitom C. ®. IOppesa u 3. HW. Kycuuuproli (7°), 4 oco6ad TpaBHMOCTb 
9THX TpaHUll Cy2KAaT OCHOBHBIMH LOBOJaMH B MOJIb3y TOPO MpeAMONOKeHUA, ITO 
IpOWeccbI, BbISBIBAIOMLHe OTIYCKHY!O XPYMKOCTS, MpoTekaloT elle B ayCTeHHTHOM 
COCTOAHHH, MpH Harpese cram Mok 3akaiky. IIpu sToM mMOYeMy-TO He YUHTbI- 
BaeTCA, UTO, He3aBHCHMO OT H3MeHeHHii XHMHYeECKOFO COCTaBa MOBepXHOCTHBIX 
COCR HCXOJHBIX aYCTCHHTHHIX 3epeH (HampuMep, BCJIesCTBHe BHYTpeHHelt MexK- 
KPUCTaJIMTHO acopOunn), HX PUsHYecKOe COCTOAHHE CyULeCTBEHHO OTJIMYaeT- 
CH OT COCTOAHHA MOBEPXHOCTHHIX COB KPUCTAaJIJIOB MapTeHcuiTa, OOpasytoulHxcA 
BHYTPH ayCTeHUTHBIX 3epeH. Pasmmune Mery Tema M ApyruMu Crviax%KUBaerca 
B JICTHPOBaHHbIX KOHCTPYKUMOHHBIX CTAIAX JIMIIb MOCIe AJIMTeIbHOFO BbICOKOrO 
oTIycKa, 110 Mepe pasBuTHA pekpucTasiusalun. Hpi croBaMn, oco6aa pouib 
rpaHHll HCXOMHBIX 3epeH ayCTeHHTAa B 3aKaJICHHOM M OTIYILeHHOM CTaIM MOXKeT 
6bITb CBA3AHA TONbKO C Impolleccamu B cbeppHTe ONMCaHHOrO Bblllle XapakTepa. 

TlpeacrapicHHA, OMMCaHHbIe B HacToslel cTaTbe, HyKaloTCH, KOHe4HO, 
B JlasIbHeHUIMX IpAMbIX SKCIePHMeHTabHIX MOATBeEpAKeEHNAX; B YaCTHOCTH, | 
HeOOXOJUMO IpsMoe UCCIeEOBAHHe XHMHYECKOFO COCTABa MOBEPXHOCTHBIX CJIOeB 
3epeH H BAMAHUA psa 9JIEMeHTOB Ha paCTBOPHMOCTH (cpocdopa u ero aHasoroB. 


B (peppute. 
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XHMHA 
H. E. FOJIYBEBA, O. B. KHJIBJMWIEBA u akanemux HW. Ji. KHYHAHL 


KAHUEPOJIMTHYECKHE NENTHbI 


Koxgencanuei N-dopmusbHoro mpousBo,Horo n-qu-(8-xs0psTus)-amnHo-DL- 
eH JasIaHWHa (CapKOJIM3HHa) C S(pupaMH pa3AHUHbIX AMVHOKMCJIOT MOJIyYeHEI 
AHILepOJMTHYeCKHe THMeNTHABI, COdepxKallMe capKONM3HH (Tabu. 1). 


| 
CICHACH SS Gu po NH,—CH—Coor’ 
CICHCHE es sae C.HiNCNC,Hn 
NHCHO 
CICHsCH; a= 
= yn—< )—CH:CHCONH—CH—COOR’+ C,H NH — CO — NHC;Hyy 
CICHsCHs — | 


NHCHO. R 


Wagunaitd 1) 6 
OCH CH fy 
CICH.CH. YN —(_ >— CCH — CONH — CH — COOH 


| Sart 
NHCHO R R’ 
Haitizeno, % Bpruucneno, % 
T. na.,| Bei- Mepexpu- 
R y oc | XOn, ‘ 
N eh! ch tee fc H lc N Cc % cTasH3 
4 |—CH,— SCH,CH,2C!}—COOC32H, |48, 02] 5,90 7,93/47,84] 5,66 7,96|121—123| 40 |H3 sTaHona 
2 |—CH2CH.,SCH, —COOGC2H,;, |51,27) 6,45/14,46] 8,73/51,22) 6,35]14,40} 8,54)109—110) 70 |Hs srun- 
auetTata 
nerp. apupa 
13 —CH,CHz— 
—SCH,C,H; —COOCGH, |57,03} 6,16)12,29] 7,30}57,03} 6,21/12,47) 7,39) 95—96 |Konuu.|H3 staHona 
H —COOC2H, |50,58} 5,77/17,33/10,58}50,5 | 5,73/17,54)10,4 |148—120] Vs merano- 
na 


IIpu ssanmojelicrpuu aTuoBoro adupa capKosH3snHa Cc n-M-(B-xJlOpsTH)- 
AMHOeHUJYKCYCHOH KUCJIOTOH MomyeH STHOBBIM sup n-M-(B-xOpsTH)- 
\MMHOdeHalleTHJICapKOJIN3HHa 


ies €__ )=CH;—CH—COOG:Hs 


C1ICH,CH | ree: 
a NH—COCH,—@_ SNC 
a7"  \CH,CH,Cl 
| Jlanee Oran novyvenbl n-2u-(8-xopsTHv1)-amunopenalleTHJIbHbIe Hi y-[/-]H- 
-X JIOpSTHJI)-AaMHHO]-(eHHJIOYTHPHVIbHbIe MPOM3BOAHbIe pas JIMYHbIX AMMHOKUCIOT 
juke opMy JBI: 
l ClICH2CH, - Re R 


ii ‘ ee 
» —< Ne (CH), CONH— be —COOH n=1,3 (Ta6a. 2} 


CH.CH,Cl 


|} CICH,CHz 
I 6* 83 


Ta6auna 2 


CICH.CH», ss | 
ON NSS 3(CHgnCONH—CH—COOH 
GIGH.GH.” | ==" ; we | 
g@CTlg R’ R | 
| 
’ Hatizeno, % BuruucemeHo, % Fomere alee cate Mepexpu-} 
gi o cTaJH3. 
be 5 a Se cre ser cian c 70 | 
rT —COOC.H; —CH,C,H; 61, 25/6, 19]15, 606, 37/61, 19]6,25 |15,71|6,21 86—87 |Koaus, | Hs Bee | 
1 —COOC,H,; —CH,CH(CHs).__|57,42/7,27/16,37|6,9 |57,54/7,24 |16,98 6,71) 81—82 47 Vs stTanHona] 
{ —COOCH, H 51,87]5,97/20,4 | — |51,88/5,81 |20,42) — | 85—86 68 M3 Metanoulé 
4 —COOCH, —CH,Cl 48,71|5,58/27,20] — |48,60/5,32 |26,92) — |118—114 19 Ms MeTaHowé 
4 —CH,COOC.H,; —C,H; 61, 32]6,27|15,68]6,44161,19)6,25 |15,71/6,21] 84—86 81 lis blo || 
4 —COOC.H; —CH,CH,—S—CH, |52,18]6,39}15, 90/6, 37/52, 41/6,48 |16,29)6, 44) 46—49 91 U3 sTaHone 
4 —COOC,H, —CH,CH,SCH,C,H, |58,91|6,27/13,59| — |58,87 6,34 13,86 bs 73—T4 65 M3 oTaaT 
—COOC.H; —CH(CHs)» 56,60]7, 06/17, 88]7,44/56,56/6,99 }17,58]6,94) 61—62 50 M3 atrusaye 
* 1 ans Tara neTpe 
i acdbupa 
{ —COOC,H, |—CH.—S—CH,.CH.C1]49, 095,76} — |6,13/48,60/5,96 | — |5,96] 77—79 72 V3 sTaHona 
3 —COOC,H; —CH,C,H,; 62, 68/6, 89}15, 26/5, 70/62,65/6,68 |14,79]5,85| 69—71 78 M3 sTaHON4| 
3 —COOC;H,; —CH—(CH;). 58, 47|7, 70/15, 75/6, 37/58, 46/7, 48 |16,44)6, 62—63 92 U3 stravona 
3 |—CH,COOC,H; —C,H, 62,53]6,73/14,75| — |62,65/6,68 |14,79] — | 84—86 | Kouuu.} M3 sranoma 
3 | —COOCH, H 54,31]6,45}19,09] — |54,40/6,40 [18,92] — | 84—85 é M3 mMetTaHou 


Bsanmogelicrsuem —n-{U-(8-xX IOpSTHW)-aMMHOWeHMyKCyCHOH = y-[p-24-(3) 
XJIOPSTHUJI-)aMHHO|(peHHJIMAaCJIAHOM =KUCNIOT C aHHMJIMHOM B mpucyTcTBHH | 3-74 
UMKJOreKCHKapOOAMHMH la ObWIH TOJIYYeHbI COOTBeTCTBYIOUe  aHHJIM Jb! 
O4HaKO B cjlyyae B3aHMOyelicTBUs STHX KUCAOT ¢ 2-MeTHsI-5-9TOKCHMETHJIEH) 
6-aMHHONMpHMAMHOM WIM f-ju-(8-x IOpsTHJ)-aMHHOeHHITYKCYCHOM KHCJOTHI 
WMKJIOPeCKCHJIaMHHOM =ObLIM = BbIJevIeHbI = JIMb «= N-allJIbHbIe §~—s IPOH3BO]{Hbi 
| ,3-MMMK JOreKCHJIMOUeBHHBI. 


CICH2CH» 


S es, 
N —~< S- (CH.), CO — N —CONH — CGpHy, 2 = 1,3 (ra6a. 3) 
tO és 
CICHS CH. CeHyi 


T aOu wita, 3 


CICH.CH, =a 
Nee aon eto 
CICH,;CHe | = N= is 


Bpiuucreno, % 


Hatizeno, % T. nu.,| Burxon, Ilepexpu- 
n R ° % cTaH3. 
ea A sear [Pes Bali heed v@edp SS; 
1 —NH—C,H, (\64,17/5,57 | — 18.27 |61,54/5,74 | — |7,98 |128—129 83 V3 okTana 
3 | —NH—C,H, 62,89)6,341 |18,50/6,92 ]63,32]6,38 |18,7 17,39 |112—113] Konnu.| H3 oxrana 
4 —N—CONH  /61,68/7,60 |15,00| — |62,24|7,73 |14,69] — |\480—134 89 |H3 sTaHona 
| | 
Die igen etaaten «oa 
3} —N—CONH - |63,36/8,08 |13,42/8,16 |63,51/8,09 |13,89]8,23 128 51 |HM3 granosa 
| | 
CH Cou | 


[lpeqpapntebHble HCMbITaHHA KaHlepouTHYecKoroO jlelicTBUA TenTusol 
Cofep2KalluX CapKOIM3HH, mpoBeweHbl B Mucturyre skcnepHmMeHTabHol mat 
JIOPHM WH Tepanun paka AkaemHu MeyMIMHCKUx HayK CCCP. Oxa3anocp, 41 
NenTHAbl CapKOIH3HHa OO/alalOT BbIPayKeHHbIMH MPOTHBOOMYXOMeBbIMH CBOL 
cTBaMH, OM3KUMM K CapKOJIM3HHY, B TO 2Ke BPeCMA HETOKCHUHBI H HMeIOT BBIC 
Kyl0 u30upaTebHOCTh eHCTBHA Ha HeKoTOpble onyxouH ray ; 


OOmut MeTOoA nonyuenna NenmTHUROB, CORE p- FI 
*K a ul u X CapKONU3uH 


K cycnensnu 1 moma N-cbopmuicapKonu3suHa B XJOPOopMe NpPHJIHBaH n4 
C/1CKOBATebHO IKBUMOVJIEKYJIAPHbIe KOJIMYeCTBA 1,3-2MUMKOPek CHK a pOOk 
d4 


HMM Ja H COOTBETCTBYIOULerO Supa aMMHOKUCAOTHI. CMecb 9HepruyHo BCTPAXH- 
‘Balin HW OCTAaBIAIM NpH KOMHaTHOM Temnepatype Ha HOUb. BpinaButyio 1,3-qH- 
“HMKIOPeKCHIMOYeBUHY OTPHbTPOBbIBaJIN, OCTATOK MOC1e OTTOHKU XvIopocbopma 
CMCIIMBaJIH C HEOOJIbUMM KON HYeCTBOM CHMpTa * H OCTABMSAUIM KPHCTaJH30BaTb- 
{CA B xONOMMIbHMKe. BomaBuiuli Junentay orbunbrposprBann (cm. taba. 1). 


ITHNOBHH IPup nau -(-x10paTH A)-aMH HO- 
peHaleTHuACapkKonu3uHa 


OKBEMOJEKYAPHBIE KOJIMYeCTBA STHOBOrO sc*upa CapKONM3HHa, N-]H- 
) (8-x0p9THJ1)-aMHHOdeHHYKCYCHOH KHCOTHI H I,3-qulukorekcusKap6osn- 
|} MMHa OCTaBIAH B pacTBOpe xjopodopma Ha Houb. Bpimapuyw 1,3-nn- 
WHKIOFeKCHIMOYEBHHY OTPUJITPOBLIBaIH, paCTBOPUTeMb OTTOHAJIM B BaKYYMe, 
OCTaTOK PaCTBOPAJIH B aTHJalleTaTe, LOOaBIANH WO MyTH MerpomeliHpii sup 
}M OCTABIANH KPHCTAaJIJIH30BaTbCA B XOJIOMHIbHHKe. 

 - OTHOBbI acup N-Wu-(8-xn0paTH)-amnHoeHalleTHICapKouIH3HHa, GecitBet- 
} Hble KpHCTaJibl c T. nt. 92—94° (u3 sraHona). Bprxog 95%. 


Hatigeno %: C 94,81; H 5,93; Cl 24,09 
Co7H3sCl4N3O3. BrrunceHo %: C 54,82; H 5,92; Cl 24,03. 


OOmuhH MeTOR Nonyuenun a9huposB N-n-.u-(8-x 10 p- 
9TH MN)-aMHHOMeHaweTuUa- u N-y-[n-u-(B-x TOpaITHsA)-aMuH- 
HoO]-dbeHunOyTupunaMHHOKUCAOT 


CMecb 9SKBHMOJCKYJAPHBIX KOJIHYeCTB N-M-(8-xT0paTHU)-aMHHOeHuykK- 
cycHon (1H60 y-[n-fu-(8-xn0p9THs)-aMHHO]-PeHHIMaCIAHOM KHCMOTHI] — acdupa 
aMHHOKUCIOTHI** nu 1,3-qHUMKOreKCHIKapOoqHHMusa B xylopodopme ocTaBusA- 
JIM IPH KOMHATHOH TemMepatype Ha Houb. Bpimapusyio | ,3-quuuKnorekcuJimMoue- 
BHHY OT(PHJIbTPOBbIBaJIH, PaCTBOPHTeJIb OTTOHAJIN, OCTATOK CMELIMBavIH C HeOOsIb- 
IMM KOJIMYeCTBOM cnupta*** vw ocTaBAIH KPHCTaJIM30BaTbCA B XOJOMJIb- 
HuKe (cM. TaQu. 2). 


AHHAUAH n-Du-(B-XNOp9THA)-AaMHHOhPeHUAYKCYCHONR 
HW y-[N-2u-(8-xXNOp3ITHA)-aMHHO]PeHHAMaAaCHAHOH KHCAOT 


u 1,3-2MlMKIOreKcuKapOolMuMua OCTAaBIAIM B XOpotopMe Ha Houb. Bpimas- 
utyro 1,3-QMWMKMOreKCHIMOUeBHHY OTPUJIbTPOBbIBaJIH, TWATebHO MPOMbIBaJIH 
xmopodopmom. PactTBoputejb OTTOHAH B BakyyMe. IlomwyyeHHble aHMJHAbI 
MepeK pUCTAaJIM3OBbIBaIH H3 cnuptTa (CM. Tau. 3). 


) Cmecb SKBUMOJICKYJIAPHbIX KOJIMUeCTB aHHJINHAaA, YKa3aHHbIxX BbIMNe KHCJIOT 
) 
7 


ITHAOBHH IB2hPup sPxnOpayTHAWNUCTeHHA 


3. r xopruapata xsopaTuslucTenHa KunATHI BOO Ma C,H,OH, Hacpiiex- 
Hom HCl ,nponyckas cyxoli Tok HCl B revenue 2 vac. PacrBoputeyib oTrOHANM 1O0- 
cyxa. Xuoprugpar sTHMOBOrO aApupa XMOpsTHVIMMCTeHHa — OeClBeTHbIe HTVIbl 
ce T. na. 108—110°. Burxog 81%. 


Hatizeno %: C 33,83; H 6,01 
C,H;;Cl,NO.S. Bpryucseno %: C 33,88; H 6,09 


* TIpu noyyenun sTHI0Boro apupa N-PopMuscapKOJIM3HJIMeTHOHH Ha OCTATOK PaCTBOP AIH 
B 9THsallelaTe H LOOaBIAIN JO MyTH Merposelinpll spup. 
** OTyNOBbIL SPUP S-B-XMOPSTHMMCTeHHA Opa B BUAe MaCJa, KOTOPOE BbIJeIAIH WS XJIOP- 
ruipata sTHMOBOrO S*upa Ss-f-xOpSTHMMMCTeHHa OUKAPOOHATOM HaTPHA. 

*** B cayuae KOHJeHCauMH y-[N-1H-(3-XsIOpSTHI)-aMHHO|-PeHHMaCAHOH KHCJIOTBI C atupamn 
(eHMIaNaHHHa WJM BaIMHa OCTATOK PacTBOPAIOT B STHMALeTATE HM OOABNAIOT LO MYTH MeTpo.71eH- 
HbIM Scpup. 
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N-n- u-(8-x MOpaTHud)-aMHHOMeHaueTuad u N-y-[(p-4 u-(8-} 
XT OpP-9THA)-aMUHO]-PeHuAOyTHpPHAAMUUUKAOTeKCHA 
MOUeCBHHA 


_ Cmecb SKBUMOJIEKYIAPHBIX KOJIMUeCTB N-u-(8-xXTOpSTHI)-aMHHOeHM yK- + 
cycHo smH60 y - [n-qu-(8-xm0p9TH)-aMHHo]-cbeHuiMacinAHOH KucOTHI, 1,3-; 
WMUnKNOreKcuiKapOoquumMuya HU 2-MeTHJI-5-9TOKCHMeTHJIeH-6-aMHHOMH pUME- > 
J\MHa OCTaBIAIH B pacTBope XmOpoopMa Ha Houb. PacTBopuTesb OTTOHAIN,, 
OCTaTOK CMeIIMBaJIM C STHJIOBbIM CNHPTOM HU OCTABJISIH KPHCTaJJIM30BaTbCA |p 
(cm. Ta6z. 3). 


UucrutyT sieMeHTOOpraHHyeckHX coequHeHHt Tloctynu.10 
Axkayemuu Hayk CCCP 10 XII 1957 


IMTHMPOBAHHAA JIATEPATYPA 
ijl. ®. JlIapuouos, 3.11.Cogpbuua, JAH, 114, 1070 (1957). 
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H. C. WOKYHUXHH, Lf. A. TOJIBAEP u Lf. C. WKRAAHOB 


PEHTTEHOrPA®HYECKOE HCCJIEJOBAHHE 
1,4-THAHWJIMQOAHTPAXHHOHA Hs 1,4-7HME3WVJIOAHTPAXHHOHA 


(ITpedemaseaeno axademuxom H. B. Beaoeoim 20 XI 1957) 


CyibokucoTE = 1,4-H-(apwlaMHHO)-aHTpaxHHOHa COCTaBIAIOT BaxkKHYt0 
Tpymmy Mpouwbix KpacuTene uA wepcru. Bonpuiaa uactTb 1,4-nu-(apua- 
A@MNHO)-3aMelLeHHbIX aHTpaXHHOHa — 3ejleHOro UBeTa, HCKsIOUeHHe COcTaB- 
JIAIOT MpPOM3BOZHbIe, Te SaMelleHbl! BCE OPTO-CTOAMMe aATOMbI BO,Oposa 
APHJIbHBIX ocTaTKOB. Takue COeMHeHHA, KaK HM COOTBETCTBYIONIMe aJKMJ- 
AaMHHO- HW PHApoapHlIaMHHO-NpoOusBOHbIe, HMeIOT HHTeHCHBHYIO APKO-CHHIOI0 
okpacky. 

Hi3mepeHue morjomleHua cBeta pactBopamu c CCl, 1,4-qu-(apumamuuo)- 
AaHTPpaXHHOHOB B BHAMMOH U yuJbTpaduoseroBok OOacTAX CHeKTpa MoKa3au0, 
UTO IPH HaJIMYMH MeTHJIbHBIX, STHJIDHIX PpyMl WIM ATOMOB OpoMa BO BCeX OpTO- 
| MOJIOXKeHHAX (PeCHHJIDHBIX OCTATKOB WIM B MOJOKeHHAX 2,3-aHTpaxHHOHa OTCyT- 
 CTBYyeT MOPIOULeHHe B KOPOTKOBOJHOBOH 4YacTH CieKTpa, a OCHOBHOM MaKCHMYM 
- CBUHYT B CTOpOHY KoporkKux BowH (*). BBuyxy Toro, YTO NepeyHcleHHble 3aMe- 
 CTHTeIM 3aBeOMO HCKIOUaIOT PasMellleHHe (eCHHJIbHbIX OCTATKOB B MJIOCKOCTH 

OCHOBHOM 4aCTH MOJICKYJIbl, MOABJIEHHE JOMOIHUTeIbHOM MONOCkI MOrOuleHHA 
M yruiy6eHHe OCHOBHOM MpH OTCYTCTBHH IIpOCTpaHCTBeHHBIX NOMeX JIOTHYHO 
ObIIO MIpH3HaTb CeACTBHeM KOMaHapHOcTu MoseKyubl. B nomb3sy Takoro mpel- 
MOJIOXKEHUA TOBOPUT Tak2Ke CONOCTAaBIeHHe YaCTOT MOPIOULeHHA B UHpakpacHort 


gacTH ciekTpa (?). 


a (N—H), cm7? A (C=O), cm? 
4, 4-9H- (n-TOAMIaMHHO) -aHTpaxuHoH 3120 1620 
4, 4-qu- (Me3HTHJIAaMHHO) -aHTpaxHHOH 3175 1630 
4, 4-M- (N-TOM1aMHHO) -2, 3-quMesHTHI- 
aHTpaXHHOH 3230 1640 


IIpupemeHubie aHHble yka3biBaloT Ha oOcwaOeHue BHYTPUMOseKyApHOH 
BOMOPOMHOK cBA3H KapOOHHMbHOrO KUCOposa C BOOpOOM aMHHOrpynn mp 
HaHUHH MpOCTpaHCTBeHHBIX IIpenATCTBM KOMIaHapHOMY pacmos0%*KeHu10 OeH- 
30NbHBIX Aflep. OTO ocnaOmeHHe CBASH ABMAeTCA Pe3YbTaTOM YBeMUYeCHHA 
paccTOAHUA BCeACTBHE BbIXOJa BOLOpOka U3 MWNOCKOCTH aHTpaXHHOHOBbIX 
IHKJIOB W OOYCJIOBINBaeTCA HapylleHWeM CHCTeMbI COMpAKeHHA (). 

Jlna paccmaTpuBaeMbiX CoeMHeHHH CHIOH, Yep2KHBalouleH B MIOCKOCTH 
cbeHWIbHbIe OCTATKH, LOJKHO ObITb MpH3HaHO T-9/1IEKTPOHHOe B3aNMOAeHCTBUE 
ATOMOB a30Ta CO CBA3AHHbIMM C HUMH apomMaTHueckumu sAqpamu (*, °). [lockonb- 
Ky Halwune TakorO B3aiMOJelCTBUA UMeeT CyUeCTBeHHOe 3HaueHNe WA NOHH- 
MaHMA XMMHHM UM ILBeTHOCTH He TOMbKO OOMbUIOrO YHCa MpaKTHYeCKM BayKHbIX 
APWsIaMMHOMpOMSBOAHEIX aHTpaXMHOHa, HO HW MHOPUX ApyruX BTOPHYHbIX apo- 
MaTHUeCKHX AMHHOB, OblIO 2%KeMaTeIbHO HaWTH MpAMOe LOKAa3aTEIbCTBO IVJLOCKO- 
MY CTPOeHHIO MOVJI€KYJI MpOH3BOJHbIX 1 ,4-au-(apuiaMuHo)-aHTpaxHHoHa JIpH 


OTCYTCTBHM IpPOCTPaHCTBeHHbIX 3aTpyHeHHH. 
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JIA pewleHuaA Bompoca O KOMIaHapHOCTH OeH3OJIbHBIX Aep C MJOCKOCTHIO | 
OCHOBHOM YaCTH MOJeKYJIbI ObLIM MpOBeeHbl peHTreHorpaduyeckue HSMepeHUs 
KpHCTaJWIOB JBYX COeMHeHHK: 
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1,4-quaHuaugoaHTpaxuHoHa (I) u 1,4-tumesuquyoaHTpaxuHoHa (II). 

B cBoOogHoli MoseKysie CoequHeHHA | BO3MOXKHbI MPOCTPaHCTBeHHble 3aTpyl- 
HeHuaA Mexkiy CH-rpynmamMi aHTpaxHHOHOBbIX HU OeH3OJIbHbIX Aep, BbIHYK]Lalo- 
uHe MOBOPOT MoceqHUX Ha yrou ~20° OTHOCHTebHO MIOCKOCTH OCHOBHOHM YacTH 
MOJI€KYJIbI (€CIH BasleHTHBI yrou C—N—C cunutratb mpsmpm). B cBoOoxHOK 
Movlekyule coequHeHHA I] HamHune CH3-rpynn, mpHcoeqMHeHHbIX K Oe€H3OJIbHOMY | 
APY, BbIHy2KlaeT eFO K NOBOPOTY Ha yrovl He MeHee 60° OTHOCHTe/IbHO MIOCKOCTH | 
aHTpaxXHHOHOBOrO sAjpa. 


Ta6nuya ft 


Pas3mep 93 1eMeH- 


| 
| 


TapHbIX slueeK TlaotHocr 5 
Waa 7 Comet Gaal CG eS eee | abnole Mactan) es 
Coequnenne S 6 5o rpynua 
a,A|b, Alc, A | @ |MuKHOM.|pentren| £6 
a ; en 5 
1,4- MHaHHIHO- 5 
autpaxuuon (1) | 12,2 | 8,73 | 17,8 |108°| 1,51 | 1,52 4 Con = Pale 
1,4- THMe3sH_U_O- ce dips 
aHTpaxHHOH (II) 7,98}19,8 17210382) 4520 1,28. 4 Se 


B taGu. 1 MpHBeweHbI pesyibTaTbl peHTreHorpacHueckuX M3MepeHuii ae- 
MeHTapHbIX AYeeK, MPOCTPaHCTBeHHbIX TpPyMl MH MWIOCKOCTeH BbILMeyKa3aHHDIx 


Puce. 1. Pasmemenne MOJIEKY JI | ,4-{MaHMIMqOanTpaxunona B IIpo- 
€KUHH Ha IWWIOCKOCTh Ac (MOKa3aH TOMbKO OU CyO;i MOJIeKY.I1) | 


coeuHeHHH. Ha ocHoBpe paccmorpenus PasMepOB SJIeMeHTapHOH AueHKH CoeqH- 
HeHuaA | MOX%KHO NpeANONO*KUTb, YTO OCHOBHAA YacTh MOJICKYJIbI STOFO CoeuHe- 
HUA MapasiesibHa WIM MOUTH MapaseJibHa MIOCKOCTH QC, TaK Kak OCb b ABJIACT- 
Ci HanOosee KopotKoH (8,73 A). U3 yenosnii CHMMeTPHH MpocTpaHcTBeHHol | 
rpynnbr Cy, = P2,/c cnenyer, aro NepneHAMKYIAPHO K Ocu b TpoxoguT noc- | 
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<OCTb CKOJIbAKCHHA CO CBHTOM BAOJIb OCH C, BCMEACTBHE Yero NpH HamHunN 4 Mo- 
TeKyJI B IEMeHTAapHOH suelKe OHM pacnoslafaloTca COAMU, NepneHANKYssApHbI- 
Mi K ocu 0. Bapnanr rakoro pacnouloxeHus noKa3aH Ha puc. 1. Sto pa3menleHue 
fONyCKaeT He3HAUHTebHBIM MOBOPOT Oe€H30NbHOrO Apa OTHOCHTEMbHO OCTaIb~ 
HOH UaCTH MOJICKYJIbI, a TaKXKe HEKOTOPbIli BO3MO?KHBIi NOBOpOoT BCeH Movle- 
XYJIbI OTHOCUTEIBHO MJIOCKOCTH ac. CreqoBaTesIbHO, yaKOBKa MOJI€KYJI B KpH- 
Tale He TpeOyeT JONOMHNTeIbHOrO H3MeHEHHA yrvia MOBOpOTa GeH30/bHOrO 
ipa TO CpaBHeHHIO CO CBOOOHOH MOmeKyJON. 

HanOonee KopotKoli ocbio B Kpuctanme coequHenua II apanerca och a 
7,98 A). Ee qnuHa nour copmagaer Cc pa3mepamn OeH30ubHOro Apa u mpucoe- 
\MHeHHbIMH K Hemy CH,-rpynnamn (8,8 A). OcyuyecrBeHHe nOTHOM yrakOBKH 
MOJICKY JI. B KPHCTaJle WH BbINOHeHHe YCJIOBHH CHMMeTPHH MpocTpaHCTBeHHOH 
‘pynnbl ANA MomekyJ CoequHenua I] moxwker HMeTb MeCTO NpH pasMeleHHH MO- 
1eKyJl, KaK 9TO OKa3aHO Ha pHc. 
2. Kak BuHO, B 3TOM BapHaHTe 
JaSMCLICHHA OeCH3O0IbHBIe Aqpa 
TOBeEPHYTbI Ha yFOJl, paBHbIH WH 
JIH3KHH 90° OTHOCHTeIbHO OCHOB- 
JOH YaCTH MOJIeEKYJIBI. 

BeH30ubHble spa coceqHux 
AONEKYI KaK Obl 3allemis1orca 
Ipyr 3a pyra, ocyulecrBiaa 
WIOTHYIO ynakoBKy. Pa3meuleHHe 
fOeKY Oe3 yKa3aHHbIxX 3allen- 
(CHHH OeCH30bHbIX Aep He Jo- 
lyCKaeTCA YCTaHOBJICHHBIMH pa3- 
epaMH 3JIeEMeHTapHOH sAueHKH. 
3cleflcTBHe TaKOrO pa3MelleHHA 
1OJleEKYJI B KPHCTasse coequHe- 


HA LT, BO3MO2KHOCTb KPYTHJIbHbIX Puc. 2. Pasmemjenue movieky. 1,4-q.HMe3HqH0aH- 


oneOaHuli NpHCcoelHHeHHBIX OeH- TPAaXHHOHA B MpoeKUHH Ha MOCKOCTH bc. CrOWHbIe 
JIMHHH — MOJIeKysbl OJHOTO COA, MYHKTHPHbIe — 


ee EIX eee Deer seen ye MC Ipyroro CJIOA (MOKa3aHbl He BCe MOJIEKYJIbI B AYeliKe} 
J1OUeHa. 


[Ipu orcyTrcTBHH cTepHuecKuX TpenATCTBHU, KaK 9TO MMeeT MECTO B MOJIeKY- 
e, Hanpumep, |,4-qHaHHuJOanTpaxHHOHa, MpvcoesMHeHHble OeH3O/IbHble Apa 
CTajoTCA MOUTH KOMJIaHapHbIMH C OCHOBHOM UaCTbIO MOJIeKYJIbI, Kak MOKAa3bI- 
aeT peHireHorpaduyeckoe UCceOBaHMe KPHCTaJIJIOB ITOTO CoeMHeHHA. B stToM 
myuae, KaK mpelnojarasiocb BbIllle, -IIEKTPOHHOe B3aHMOJeHCTBHe aTOMOB 
30Ta C apOMaTHYeCKHM AXPOM COxpaHsAerT CBOe CYULeECTBeEHHOe 3HaveHHe. 

IIlpucoequHeHve MeTHJIbHbIX rpyli BO BCe MeTa-MOJIOX%KeHHA K OeH3OJIbHOMY 
ObUY CO34aeT CTOb 3HadUTeJIbHbIe MpOCTPaHCTBeHHble 3aTpyHEHHA B MOJIe- 
yiaxX, 4TO, KaK MOKa3ai0 peHTreHorpaduyeckoe HCCIeOBaHHe KpHCTaiia 
,4-uMe3HHOaHTpaxXHHOHa, BbIXOX HW3 KOMJaHapHOCTH C aHTpaXHHOHOBbIMH 
uKamMu 61u30K K 90°. CneacTBuem 3TOFO ABJIACTCA, KAK MOKA3bIBaIOT CIEKTPO- 
<onMueckve JaHHble, 3HaYHTebHOe OCNaOeHHe BHYTPUMONeKYAPHOM CBA3H. 


HayuHo-nccaeqoBaTeIbCKHH MACTHTYT 
OpraHvyecKHX NMOJYMPOLYKTOB WH KpacuTesen Toctynuno 
: um. K. E. Bopommnaosa 16 VIII 1957 
_ HayynHo-nccnelopateibcKnit du3sHko-XHMM4eCKHH 
nuctuTyT um. JI. A. Kapmosa 
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HEKOTOPbIE OCOBEHHOCTH KAPBOHHEBOU NOJIAMEPH3AUMM 
CHCTEMbI CTHPOJI-a-METHJICTHPOJI 


Hacroslaa paOora NOcBALeHa UCCJIeLOBaHMIO COBMeCTHOHM KaTHOHHOH NOW 
MepH3allHH CTUpala C %-MeTHJICTHPOOM. Ora cucTeMa Oplla BIepBble H3y4eH4 
HaMu, UpHuem Obwio OOHapy2KeHO ABJIeHHe pe3sKOrO BO38pacTaHHA ckopocr} 
TIOJMMepH3aluu CTHPOJa B MpPHCyTCTBHM MaJIbIX OOaBOK %-MeTHJICTHpOla. | 

Uceneqopaltach 3aBHCHMOCTb CKOPOCTH COBMeCTHOH NOJIMMepH3sallHH OT C 
cTaBa HCXOJHOM CMeCH, ONpeeNANHCb COCTaBbI H MOJI€KYJAPHbIe BeCa COOTBEC! 

cTBYIONIMX NMomumepoB. Llomy 
one YeHHble JaHHble CONMOCTAaBJIA 
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20 40 60 80 mun. WMH KaTalu3aTopa, CYMMapHo) 
‘Puc. 1. Cxopocru copmectHol nommMepusannu cucTe- KONTCH DD ALAR MOROMEROS ae 
‘Mbl CTHPOsI — a-MeTuIcTupon. Konuentpanua SnCl, OaBOK BOAbI HM XJIOPMCTOFO BE 
ae CyMMapHasa KOHIeHTpattua MoHOMepoB opoga. Ilomumepu3allua np: 
maerupon: on. 24-0 : 1; 07. 28-174; on. 31-1 12,5, BOMWacb C  KaTaHsaTopoy 
on. 2o—)) alors GO — 2D Sel Olle 27 —4:1; on. SnCl4 B pacTBOpe XIOPHCTOF 
41—1.:0 aTusa mupu 0°. Cxopocrb onpé 
Aelasach MaTOMeTpuyeckHy 
MeTOoM. JI1a onpeleeHHA COCTABOB COBMECTHBIX MOJIMMePOB Oplsl TpHMeHe 
MeTOA HHPpakpacHow cueKkTpocKonuu. CocraBbl COBMECTHIX MOJIMMepOB Opes 
JIAIMCbh NYTCM CpaBHeHHA CIeEKTPOB COMOMHMepOB CO CMeKTpamMu CMeceli oad 
AeIbHbIX TOMMepoB. MonekynApHble Beca MOMMePOB OMpeyeANHCb OCMOTH 
‘UeCCKHM Me€TOJLOM. 
_Kuneruueckue KPHBbIe, NOMYYeHHbIe LIA PasJIMUHbIX MCXOJHbIX COOTHOIIE 
HMM MOHOMEPOB, IipecTaBJIeHHble Ha puc. |, NOKa3biBaloT, UTO B OOwACT) 
KOHLeHTpalun or 0,7 No 1,7 Mon/a AA %-MeTHICTHpONa (Ipu COLE KOHLeHTpas 
IMM MOHOMEPOB 2,5 MOJIb/J1) NOMMMepH3all¥A CTHPOIAa C &-MeTHJICTHPOJIOM mporé 
KaeT 6e3 MHAYKIMOHHOrO MepHosa C MOcTeMeHHO yMeHbIlaloulelica CKOpOCTbKy 
ConocraBsleHHe COCTABOB COMOJUMepOB C COCTaBaMH HCXOLHBIX cmeceli aul 
B TaON. 1, 43 KOTOpPO CieLyer, UTO COMOHMePbI OUCH CHIbHO presi 
%-METHJICTHPOJIOM, KaK Ooulee AKTHBHbIM KOMMOHCHTOM. | 
Ha ocHoBaHuu JaHHbIxX 10 CocTaBaM COHOMMMepoOB, C MOMOLIbIO MHTer pale 
HOrO ypaBHeHUuA COCTaBa, OblwIH BbIYHCIeHbl KOHCTaHTbl COBMeCTHOH MoOuMél 
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usaiHH: o-0,05 (crupom), 8 = 2,90 («-meruacrupom). Kak BuytHo u3 mpuBeseH- 
ibIX JAHHbIX, MPOH3BeeHHe KOHCTAHT CONOJIHMePpH3allHH B ITOH CHCTeMe MeHbILe 
JMHMIbI, YTO MOXeET ObiTb OOYCOBMEHO eliCTBUeM NOMAPHbIX WIN CrepHuecKUX 
akTOPOB (*,”). B KaTHOHHOM NOMMMepu3alluu CTpeMJeHHe K YepeOBaHHIO MOHO- 
[€POB MOXeT HMCTb MECTO JIMUIb BCeqCTBHe JeHCTBHA CTepHuecKoro (akTopa. 
3 WaHHOW CHCTeMe CKOPOCTb B3aMMOseliCTBHA KapOOHHeBOrO HOHAa o-MeTHJCTH- 
yoIa C COOCTBCHHbIM MOHOMepOM MOHWKeHa BCIeEACTBHe HaIHUHA JBYX 3amMecrTH- 
ele y OAHOrO M3 yIvepOXHbIX aTOMOB MIpH BOHOL cBASH. 


Ta6muna 1 Ta6anuma 2 
S VcxoyquHoe mo- | MossapHoe or- s | Mcxoquoe mo- 
‘3 | JIApHoe OTHO- | HOUWIeHHeE B CO- TayOuna 5% | JApHoe oTHO- Mouexy- I ty6nHa 
5 WeHHe CTH- nouwuMepax NOJHMepH- iS menne cTH- | yanrpii Bec | 1OMMepH- 
> | PO: &-MeTHJI-| CTHpOm: «-Me-| saluH, % 2 pom : «-Me- 3auHH, % 
i cTHpos THICTHPOM Z THICTHPON 
89 DAL oor Dyoeee a HD) 94 be SiG 70,000 
16 10; Said A Rid. 2,3 67 22,5 34 54,900 58,6 
14 Ue | Oxon d 12,9 63 Hares isl 47,000 73,0 
10 Adee 0,30: 4 20.3 89 PAN ex 28,200 5,9 
4 0,75 : 4 0,20 : 4 9,2 27 Abe 4 23,800 24,7 
17 | 0,47: 1 dio set 27,3 23 ales oat 26,400 22,0 
34 0,47: 4 21,400 27,4 
28 0,28 : 4 23%500 19,0 
54 Geseai 26,700 50,2 


Crepuueckuli adpctbeKT NpOABAAeTCA M PH pasdebHOH NOMMMepH3allMn «-Me- 
WJICTHPOa, YTO NOATBepxAaeTcA MOHMIKEHHIM TEMIOBLIM 2@PeKTOM eFo TOH- 
fepusaunn (°). 
 Moseky.sapHble Beca MOJIMMepoB aul B TaGs. 2. 

Han6onbutuli uHTepec npescraBaaer KUHeTHKa B OOaCTH MaJIbIX 10OaBOK 
joulee AKTHBHOTO KOMMOHeHTa. KuHeruueckve KpHBble AIA STON OONACTH NoKa- 


mon/f on 7g ge ot 


on 77 ;yr0n G3 
4 


On 7% 


08 


Konuenmpauua sanohumepuscbannbed moromepa 


30 100 15) 200 200 mun 


Puc. 2. Ckopocru coBMeCTHOM MomMMepu3alHH CHCTeMbl CTHPOJI — o-Me- 
THJICTHPOJ TIpH MasIbixX KOHUCHTpaluax a-MeTHICTHpOsa. Kontentpalua 
SnCl, 0,002 mon/n. CvmMMapHasd KOHUeHTpaluA MOHOMepos 2,0mou/ 1. Mc- 
XOJHOe OTHOLICHHE MOVIeH CTUpON : @-MeTHICTUpO : on. 74—4 : 1,on. 67 — 
21:1, on. 683—13:1, on. 79—20: 1 (c TpofHow KoHWeHTpaunel SnCl4a—= 
= 0,006 mon/m) on. 77—50:1 (c TpotHomt KonuenTpaune SnCl,), om. 
86—20 : 1 (cymMMapHad KOHUeHTpallHaA MOHOMepoB yMeHbueHa B 1,6 pasa) 


{HbI Ha puc. 2. XapaKrTepHbim 3ecb ABAeTCA acpPeKT CHMbHOTO BO3SpacTaHuA 
|OpocTu MOMMepH3alNH BO BpeMeHu, HayMHaloulMucA Ha OMpeeseHHOU, Xa- 
KTepHOH AA Kaxkoro LaHHoro COOTHOMIeHMA MOHOMepoB, CTaqMH MOsMMepH- 
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saunn. TnyOuHa momumepu3aluu, COOTBeTCTBYIONad Havaly YCKOPeHHA, w 
BeHUNHAa MAKCHMaJIbHOM CKOPOCTH 3aBHCAT OT HCXOMHOTO COOTHOMICHHA MOHO~ 
mMepos. HanOoubillad Bena MaKCHMaJIbHOll CKOpocTu HaOslofalacb MpH Coq 
oTHOWeHuM KomnoHeHToB 10 mo. crupoma: | MOJIb a-MeTHIcTHpoma*. Bro 
1l0Ka3aHO, 4YTO C PpOCTOM KOHMeHTpalluH KaTaMsaTopa, a TaK2%Ke C POCTOM CyM= 
MapHOli KOHIeHTpalluH MOHOMepOB BospacTaeT YCKOPCHHe MQUHMepH3sallun 
yMeHbilaeTca riyOuHa NosMMepHsallMv, COOTBETCTBYIOIad HadaJly ycKopeHu 


(puc. 2). pu sTom Bpemsa flo Hayama yCKopeHua oOpaTHO MponopllMoHabH 
KOHICHTpallun KaTaslu3aTopa H &%-Me- 


THJICTHPOJIa H He 3aBHCHT OT KOHILeCH- 
10 ong TPaWWH CTHposa, a MaKCHMaJIbHa 
CKOPOCTb IpONOpWMOHaIbHa KOH- 
WeHTpaluu o&-MeTHJICTHpOa H KBa; 

on. 95 paTy KOHWeHTpalluu CTHpoa. 
Temnepatypa OKa3bIBaeT CHJIbHOE 
BosfelictBHe Ha HaOsloaembli 9390p: 
(peKT: NOHM2KeHHE TeMMepary Pbl CHJIb- 
HO CHW2KaeT OTHOUIeHHe MaKCHMAaJIb> 
HOM CKOpOcTH K HavaibHol HM yBe? 
JIHUNBaeT HHAYKUMOHHDIN mepHor. 
Ha6mrolaembie = =MaKCHMAaJIbHbid 
100 200 mun, CKOPOCTH 3HaYHTeIbHO IpeBocxoyA) 


Puc. 3. Bausuve qo6aBok Bosbl H HCI ua cKo- CYMM Yl SCKOPOCTEM Np asrere hy a 
pocTH COBMeCTHOM TOHMepH3alHH cHcTembI cTH- M€PH3allMH 3THX KE MOHOMEPOB IIPE 
POJI — @-METHJICTHPOJI B MPHCYTCTBHH MavIbIXx Tex Ke HCXOJHbIX KOHILEHTpallnAx. 
KOH - 

WenTpayw o&-MeTHcTHpoma. KonlenTpaluA Kak BHJHO H3 TaOn. 2, cpeqHH 


SnClq 0,002 mon/a. CymmMapHaa KoHUeHTpa 
’ : WHA 
MOHOMepoB 2,5 mou/a. Mcxoquoe orTHomenne CTE EHH NOMMMe PHS ditt 


MOvlell CTHPOWI : &-MeTHsICTHpom: on. 82 — 10:1] MOJYYeHHbIX MPH HaJIHYHH yCKOPeHh 
({HCI]=0,004 mon/n), on. 88—10:1([HCI]= (onpiTpr NeNe 63 u 67), HuxKe cpeqHe 
=0,010 mou/.a1), om. 95—20 : 1 ([SnCl4] = 0,006 crenenH mosMMepH3allMH MOuIHMCTH 
moa/a [H2O]= 0,012 mon/a) 

pona (onbir Ne 94), mojwyyeHHoro | 

TeX Ke ycnoBuax. I]pu 9TOM MaKcH 
MaJIbHble CKOPOCTH B CLyUae HAMA YCKOPeHHA B26 pas (OTHOMMeHHe MONA} 
HbIX KOHIeHTpalwH CTHpOsia K &-mMeTHcTHpony = 10: 1) Hu B 14 pas (oTHa: 
WIeHHE MOJISAPHbIX KOHIeHTpalluh = 20: 1) Sombie cKOpocTH NOMMepH3allri 
cTHpovia. | 

Hs 9rmx JaHHblx cleqyer, YTO HaOm10aempilt adbctbeKT BOSpacTaHUsA ckopocr’ 
CBA3aH C AaKTaMH HHMUMHpOBaHHA. 

B noub3y TakOrO MpeANOOX*KeHUA FTOBOPUT U pe3Koe BLMAHHe Ha yCKOpeHE 
NOMMepHsallun AoOaBOK BOfbI H XMOpUcToro BOMOpoma. Kak BUAHO U3 pH. & 
apPeKT yCKOPeHHA CHIbHO TOPMO3UTCA MOOaBKaMU Bob! MH HCl. Huxe mpi octz 
HOBHMCA Ha BOSMO?KHBIX IPpH4YHHAX HeOObIUOrO BO3PacTaHHA CKOPOCTH B MIpHil 
CYTCTBHH BbICOKMX KOHWeHTpauni HCl. 

HspectHo, uro MoeKkysbt BoAbI MH HCl merko Jair KOMMeKCbI C KaTauu3at 
pamu Opuyeni—Kpadrea. Caa3bipat KaTalu3aTOp B KOMIWIeKC, OHM TEM CaMbIy 
JOJUKHbI H3Me€HATb YCJIOBHA HHUWMMPOBaHHA, a CueMOBaTebHO, BAMATb UH 
BCe MpOlecchl, CBASAHHbIe C AKTaMH HHHWMUpoBaHuA. Ilostromy UX BMAHHe Hi 
HapacTaHHe CKOpOCTH BO BpeMeHH B JaHHOM CJlydae HaXOMMTCA B COrlacHH 
MNpeANOJLOXKeHHEM O TOM, YTO STO HapacTaHne OOYyCIOBMeHO akTaMU MHULMUpC 
BaHux. [lo-BuquMOMY, B STO CHcCTeMe NMeeT MeCTO H3ONPaTebHOe KOMIIeKCG 
oOpasoBaHue &-MeTuscTHposia c SnCly, o6ycnoBnuBatonlee BbICOKHe CKOpOCT) 
MHMUMHPOBaHHA B MpHCyYTCTBMH MaJIbIX LOOaBOK 9TOrO MOHOMepa. M3 HaiieHHO! 
3aBHCHMOCTH CKOPOCTH OT KOHIeHTPallHH KOMMOHEHTOB CylekyeT, YTO OOpasoB4 
HHe HavaJIbHOrO aKTMBHOrO IWeHTpa MpOMCXOAMT MyTeM B3aMMOseHCTBHA KON 


S 
So 


on. 82 


S 
gp 


S S 
SS SN 
e 


Konuenmpauun sanonumepusobannoeo 
MOHOMepa 


S 


18 Tax | 
eee Ae C O4eHb OOVJIbINHM YCKOPeHHeM Mpouece NOAMMepH3aNH MpoTeKa Hens0Telt 
Ma é AKO BCJENCTBHE HEOOJbINOPO TeMMepaTyPHOrO KOSPPHUNeCHTA STOPO Mpowecca Habs 
JaeMoe MOBbIWeHHE T d Serre | 

3 eMMepaTypbl MaJIO BJIHAO Ha CKOPOCTh peakUMH. 
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‘M™ileKCa KaTaslu3aTOp — &-MeTHJICTHpO co cTHposom. Konkypupyrolmee KOM- 
‘TuiekcooOpasopanue SnCl, c HsO u HCI gom«KHo cHumatb adpext Hapacrannsa 
'CKOPOCTH, 4TO HM HaOw1OfaeTcA Ha onpire. 

JIpyruM uHTepecHbIM (akTOM, HaOm1OJaemMbIM B OOMACTH MaJIbIXx KOHIeHTpa- 
“IMH &-MeTHICTHpOsla B HCXOJHOH CMecH, ABIAeTCA SdiPeKT vacTHUHOFO CHWKe- 
“HUA HavabHOH CKOpocTH NowMMepu3sallan 
-CTHpOJl4a IPH BBeJeHHH MaJIbIX JoOOaBOK menfn 
o%-mMeTHICTHpOosa (puc. 4). 

Oppekt HHrHOUpoBaHHA NowMMepHsalun 
oe aKTMBHOrO MOHOMepa MaJIbIMH OoOaB- 12 
KaMH Oojee aKTHBHOrO MOHOMepa XOPOLIIO 
H3BeCTeH B paynKabHOH NowHMepu3alnn. Ox 


OOYCOBIeH aHTHOATHOCTbIO MeXKy aKTHBHO- 2 
-CTAMH MOHOMepPa H COOTBeTCTBYIOULErO eMY S10 
padukana. B HoHHOH nomMMepH3alluH, BCer- 8 
-CTBHeE OTCYTCTBHA MeTOJa OnpeweieHHA HH- S 
| JMBUAYabHbIX KOHCTaHT pocta lenu, TaKkaA & 08 
/aHTHOaTHOCTb He MOrla ObITb ycTraHOBseHa S 
TIpAMBbIMH MeTOaMH. a) 
. SameveHHpili Hamu acddekT CHHxKeHUA Ha- e 
YalbHOH CKOPOCTH MOJHMepHsallun CTUposa 2 46 
|MaJIbIMH AOOaBKaMH &-MeTHACTHPONa ABIAeT- S 
CA KOCBeCHHBIM yKa3aHHeM Ha TO, TO TaKasw S 


| AHTHOATHOCTb TYT TaK%Ke HMeeT MECTO. 04 
Ilo Mepe mpoteKaHHaA mpollecca CKOpOcTb : 
‘MOJIMMepH3alwH BCyIeXCTBHeE HCUepMbIBaHHA 
&-MeTHJICTHPOJIa OJIKHA HeECKOJIbKO BO3pa- 
cTaTb, NpHOmH*KaAcb K CKOPOCTH NomHMepH- Q2 
3allMu YnCTOrO CTHpoua. 

Tlo6asku H,O u HCl, cuumasn asddext ae 
yckopeHuad, OOyCJIOBJIeCHHBIM, MO-BAMMOMy, 0 
akTaMH MHHWMHpOBaHHA, JalOT BO3MOXKHOCTb 2 50 60 0% 
-HaOl0jlaTb yCKopeHnue mpolecca, OOycs1OBWI eH- Konuvecbo &-memuncmupona 
HOC YBeIHYeHHeEM CKOPOCTH pocTa Welw MO Pyc. 4. SapucumocTb HayanbHblx 
Mepe HCUeplIbIBaHHA MaJIOaKTHBHBIX KapOo- CKOpOCTeH COBMeCTHOH TOsHMepu3a- 
HHeBbIX HOHOB &%-MeTHJICTHpOJa (CM. KPMBy1O UAH CHCTeMBI CTHPOJI — &-MeTHJICTH- 


pOJI OT HCXOJHOTO COOTHOIMeCHHA KOM- 
oui 82 Ha pyc. 3, a TakwKe TaOm. 2, ONBITH Teuton, Ronmentpatin nC, 


NeNe 89 u 67). 0,002 mou/a.CymmMapHasa KOHeHTpa- 
Takum oOpa30m, B paOoTe MoKa3aHo, Ha MOHOMepoB 2,5 mow/J 


4YTO peaKIMOHHaA CMOCOOHOCT MOJIeKYJIbI 

%-MeTHJICTHpOla OTHOCHTeIbHO KapOoHHeBOrO OHA CTHPOsla 3HAUHTebHO 
BpILe PeaKIMOHHOM CMOCOOHOCTH CTHpOsa HU YTO HeOoNbUIMe LOOaBKH 9TOrO Go- 
Jlee AKTHBHOrO KOMHOHEHTA BBI3bIBAIOT Pe3KOe BO3SPaCTaHHe CKOPOCTH MOJIHMe- 
pusatlun crupona. Ha6stogaempii adbtbekT HocHT, NO-BUAuMOMY, Oojee OOuMit 
XapaKkTep HM CBA3aH C pe3KOM PasHHe B AKTHBHOCTAX MOHOMePOB, TaK Kak HaMu 
OblIO MOKa3aHO, YTO B CHCTeMe CTH POI—H300yTHJIeH B OO ACTH MaJIbIX 10O0aBOK 
Oolee aKTHBHOFO KOMMOHeHTa, H300yTHIeHAa, TakxKe HaOMOMalOCb peskOe BOS- 
pacTaHue CKOpOcTH MOJMMepH3allun. 


Tlocrymuso 
SK aye 


IMTUPOBAHHAS JIATEPATYPA 


mie Al irew. Cregg mice, oJ .erolyiner, oct... —2, [01 (19247) ae Ae le On 
Ku H, COopx. Bompocbl xumuyeckoli KHHeTHKH, KaTaiu3a M peakWHOHHOl! cnocobxocTu, M., 
B05 5;6CRP.308.. i: Sp Diai tons Ry A Tomlins.om: J. :Ghem: Soe; 2958) 1514 
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Jloxaagn Akagemun nayr CCCP 
1958. Tom 119, Ne t 


XHMH fl 


A. HW. MALWEHUEB 


CHHTE3 KW CBOMCTBA CMELAHHBIX IPHPOB 
®EHWJIMMHJOAUTHOYTOJIbBHOUW KHCJIOTHI 


(IIpedcmaeaeno axademuxom B. A. Kasanckum 25 XI 1957) 


CHHTe3 HOBbIX MPOH3BOJHbIX Cepoyrulepoa MpeACTaBAeT /SHAYHTeJIbHbIE } 
HHTepec B CBASH C MOHCKAMM BEICOKOSPeKTHBHLIX CpeACTB 3alllHTbl pacreHult. | 
IipemcrapuTeiv 9TUX BelleCTB NPHMeHAIOTCA B KavecTBe (yHrHUuAOB, UH- 
CeKTHILMAOB HM Jaxke repOuuuyos. Tako WHpoKHi CleKTp AeicTBUA HaxOWUTCs 
B HEKOTOPOH CBA3H C OCOOeEHHOCTAMH CTPYKTYPbI H COCTABa MOJIEKYJIbI pasJMy- | 
HbIX (POPM MIpOH3BOAHIX Cepoyruiepofa. PaccmaTpuBaeMasd OOsacTb CoeMHeHHH © 


OrpaHH4MBaeICA BaeHTHOM CTpyKTypo yrmepola =C<, noloOHo Tomy Kak 
oa 

oOsacTbh cpoctbopopraHuyeckux HHCeKTHIMAOB ONpeseAeTCA CTpyKTypoH =P—; 
SS 


TeM He MeHee, MOX%KHO YTBepXKAaTb, YTO BOSMOXKHOCTH CHHTe3a HOBbIX CoeMHe- 
HHH 3eCb JaeKO elle He HCuepMaHbl, a 3aBHCHMOCTb CBOHMCTB OT COoCcTaBa Ui 
CTPpyKTYpbl MOJIeKYyJIbl HeocTaTOUHO BbIACHeHa.* 

HspecTHo, uTO HeCHMMeTpHUHOMY CTPOeHHIO MOJIeKYJIbIl, ee OoNbUIeMy DH- | 
MOJILHOMY MOMeHTY 4aCTO COOTBETCTBYeT CpaBHHTeJIbHO Ooslee BbICOKaH HHCeK- 
THUNHaA AKTHBHOCTD. 

Tlostomy mpexkye Bcero ObII CHHTeE3MpOBaH WH OXapakTepH30BaH pA], CMellaH- 


HbIX JMSPUPOB *eHHINMUAOLMTHOYTOMbHOH KUCOTbI. OTH S*upbI OTBEUAIOT 06- 
uleH cbopmysie: 


SR’ 


SRe 


rje ise MK R”—pasiuynble alikusopble pawukaybl, a Ar — cbeHnsospili uu pas- 
JIMYHOM CLOAHOCTH APHJIOBbIN OcTaTOK. OHH He ObIIM ONNCAHbI B IMTepaType. 

OHH u3 AOCTYNHBIX MyTel CHHTe3a TOMOOHHIX Sc=UpOB MOXeT MPOXOLUTb 10 
peakUMH aNKUAMPOBaHNA COOTBETCTBYIOIWWMX LUTHOyYpeTaHos. HanGouee Beposit- 
HBIM CJleLyeT CUHTATb aJKUJIMPOBaHHe OLHOH U3 TAYTOMePHBIX t—bopM AUTHOYpeta- 


i> 3 
HOB (**), a HMeHHO — dopmpt II, Koropas BecbMa XapakTepHa WIA apoMaTH- 
YeCKHX 3AMELILeHHBIX:! 


SR’ 
<_YNH.cs—sp’2 g SON nee 


—— 1 
oa (1) 
I 


Kak nokagaiM HalllM OnbITbI, CocrosHHe paBHoBecus oGeux (I u II) tayto- 


MePHBIX (POpM Hallelo CIBHHYTO B CTOpoHy o6pasoBaHuA aupoconu cbenua- 
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MHAOLMTHOYTOMbHON KucwoTHI (I]’) B npucyTcTBuH SKBUBaIeHTHOFO KOMYeCTBAI 
[elOUH : 


SR’ 
= ye 
‘NH —CS-SR’ + NaOH + H,04+€  S-N=C (2) 


\F- 


poe 
SNa 
Il’ 

O6pasopaHne scupocouu (11’) conpoBoxaetca Murpalineli BoLopofa amuy- 
lOrO a30Ta H MepexOOM eFO B HOHHOe cocTosHHe. OQcupocoM WleOUHbIX Me- 
aJIJIOB CpaBHUTeJIbHO YCTOHYHBbI, OHH XOPpoOLio PaCTBOPHMBI B CIIMPTOBEIX 4. 
OWHBIX Cpefax. M3 sTHX paCTBOPOB MpH OKHCIeHHH HOJOM ObIWIH BbIeneHbE 
UPeHM AHA KHIMSOTHY paMANCy bub, OOpas0BaHve KOTOPbIX BO3MO2XKHO: 
fOIbKO H3 HMHHOH dopmpi (II) AHTHoypetaHa, cormacHoO ypaBHeHuyo: 

SR’ 


2«CsHsNC (SR’) SNa+ Jo 2NaJ +| C.H,N = a (3) 
sa 
S—/ 2 

B NpOTHBONOOXHOCTh STOMY, JHTHOYPeTaHbl B copme | HepacTBopuMbI B Bose: 

| HemocpeCTBeHHO, MO-BH]MMOMY, He IIpHHHMaIOT yUaCTHA B peaKIMAX aJIKH- 
‘MpoBaHHA. 

_ AnxKunupopanne sdpupoconeli B CNMPTOBbIX CpeflaxX MO3BONHeT MOyuaTb. 

MelUaHHble SPUPbl 3aaHHOrO CoCcTaBa C BbICOKHMH BbIXOJaMH HW pH MSAPKHX. 

CJIOBHAX MpoBeseHHA peakunu. TlocneqHee OOcTOATeIbCTBO HMeeT CYULECTBEH-: 

oe 3HaueHHe, MOCKOJIbKY HCXOJHbIe JHUTHOYpeTaHbl YacTO TepMHYeCKH Heocta- 

OUHO cTaOHIbHbI. CHHTeS MpOxou B CNHPTOBOM pacTBope AuTHOYperaHa,. 

OjlepKalleM paCCUHTaHHOe KOJIMYECTBO LWLeOUM WIM aKOOATa HaTpHA B CO- 

TBeETCTBHH C PSB RCH MUSA) u (4): 


SR’ 
{~_N = me + X—R’— >> IN SC + NaX (4) 

SNa SRY 
me X —ranoreH (Cl, Br nau J). Takum oOpa30m, Bce KOMNOHEHTHI peakUnn 
pal B 3KBHMOJI€KYJAPHOM COOTHOWeHHH. OObMuHO nocjie BBexeHNA Taslond- 
WKWJla MpOBOAWIH HarpepaHve peaKIMOHHOH cMecH HM ee MepemelllnBanne.. 
eaKILHOHHY!0 CM€Cb Jlasiee BbIJepxXUBaJIM B 3aKpbITOM cocTosHHH. IIpu pas6aB- 
CHHH BOOM BbIAeIAICA CJIOH MaCJla, KOTOpoe OTA; CIUpT 2%e U OCaoK 
aJlOreHH fla WlesOUHOrO MeTaJJa NepexoLMn B BOLHHIM con. [locne mHoroKpat- 
OM MpOMBIBKH BOOM uM CyWIKM MaCOOOpa3HbIX BeMeCTB BbIemeHHe Kak Oro: 
3 S:PUPOB B HHAMBUAYyasIbHOM COCTOAHHN NpOBOAMIH NeperoHKol B BakyyMe. 
‘aKMM O0Opa30M, B CPaBHMMbIX YCIOBHAX OblIM H3YYeHbI peaKUHH aJIKUJIMPOBa- 
uA MeTHIOBOrO apupa CeHHIAMTHOKapOaMUHOBON KUCJIOTHI HOAHCTHIM STHJIOM,. 
POMHCTHIM WIM XJIOPHCTHIM aJIIHIOM, OPOMHMCTEIMH H-NpOnwIOM WH Ms0Mmponu- 


Ta6auna 1 


NoNe © M ey KEG. oO Fi hae MRD Bpixon, 
opmy.ia y; A 
Mm. I. PMY MM pT. CT. 5 D er | esa iB 
4 GHsS>C=NCHs | 944,34] 176/17 1,134 | 41,6185 | 64,79 | 64,80 | 78 
3 
WHS. Cu 
2 ants C=NC.Hs | 293,35 | 185/17 1,131 | 1,6223 | 68,94 | 69,53 | 67 
g | *CEbS> C=NCHs | 995,37] 183/17 4,114 | 1,6065 | 69,41 | 69,70 | 84 
CH,S 
| g | *GES>CeNCoHs | 995,37 | 175/17 1,153 | 1,6040 | 69,41 | 67,25 | 56 
3 
5 | GE S>CHNCHe | 239,40] 194/17 1,087 | 1,5953 | 74,02 | 75,01 | 84 
3 
6 | 4CeleSsC=NCHs | 939,20] 186/17 | 4,091 | 4,596 | 74,02 | 74,62 | 73 
aS 
| Qe 
| 


sloM, OpoMucTsiMu A-OyTHIOM H H306yTHI0M. KoHcTaHTbl NOJYYeHHbIX BelllecT! 
HW HX BbIXOJbI IpHBeLeHbI B TaG. |. B rex 2xe YCMOBHAX H3YYeHO aJIKHJIMPOBaHH 
HOMCTHIM MCTHJIOM STHJIOBOFO H aJIHOBOLO S*pUpoB cpeHHJIAMTHOKa pOaMUHOBOK 
Kucaorbt. pu stom BbIxogbl coequHenuli Ne 1 uv Ne 2 (cm. Tada. 1) mpakTuueck 
coBrlajlaior C BbIXOLaMM, MOJYYeHHIMH 110 NepBoMy BapwaHTy CHHTesa. CmeLaH: 
Hple LUaPupb!l CPeHHIMMHLOAHTHOYPObHOH KHCJIOTEI NpeACTaBJ ALOT co6oh 6ec: 
IBeTHbIe, MpO3pauHble H BASKHEe AHAKOCTH C XapaKTepHbIM 3alaxOM. OHH XOpo) 
IO pacTBOpHMbI B apupe, CeH301e HM ApyrHX OpraHuyeCKUX COJbBeHTaX, HC 
HepaCTBOpHMbI B Bode. Mx ruApouH3 MpOXoAUT C TpyAOM Ip AIMTebHOM Harpe? 
BaHHH C BOON. [Ip KuNAGeHHM C KHCJIbIMH PaCTBOPaMH CO/IeH TAAKEJIbIX META: 
JLOB OHH OOpa3yloT XapakTepHble OCaqKH MepKalTHAOB. 


IKcNepuMeHTaANbHAA YACTH 


l1OrunoBOo-MeTHAIOBHH Auo9pPuUp HPeHuNUMUAOTH; 
THOYrOoabHOK KucaoTH. B rpexropsyio KonOy, emKocTbio 150 Ma) 
CHaO2KeHHYIO MelJaKOH, OOpaTHbIM XOJIOJWJIbHHKOM, TEPMOMETPOM H KalleJlb> 
Holi BOPOHKOH, noMentaH 40 MI MeTaHOJa M pacTBOpAJIM B HeM 2,5 Pr MeTaJJIM: 
yeckoro HaTpusa, a 3arem 20 Tr MeTusoBoro Siupa cbeHHLuTHOKapOaMHHOBOH 
KucyioTH!. K 6ecllBeTHOMY paCTBOpy IIpH MepeMelIHBaHHH WH Hapy2KHOM OXJ1arK4 
JeHHH BOOM MocreneHHO mnpHOaBaaau 17 r Hogucroro Tua. IIpospauHpii BHai 
yale paCTBOp MOCTeMeHHO BBIAeIAJI B3BECb, a 3aTeM OCaOK HOMCcTOrO HaTpHs| 
OjHOBpeMeHHO MpOHCXOAuO CamopasorpeBaHne. OxsiaxkeHHe uepes MoTOpa 
yaca CMeHAIM JBYX¥acoBbIM HarpepaHuem mpuH 40—50° Ha BowAHOH OaHe. 3a 
3TO BpeMA BbIAeIAICA COM Macna. PeakiMOHHasA CMeCb OCTAaBJIAIACb B 3aKPbl 
Tom cocroxHHH. Uepes Ba THA NpOW3BOLNacb MHOFOKpaTHaA OTMbIBKa BOO! 
HOWYYeHHOrO Macsla JO OTPHUaTebHOK MpoObl Ha HOH FamoreHa, HW Mocwe CyIK 
Hall cyib(baToM HaTpusx Opiwio nonyyeHo 21,8 r npoxyKta. BemlectBo neperons: 
Jlocb oT 175 fo 177° u Hapnenuu 17 Mm pryTHoro crom6a. CoOpano 18,1 r (BEIxe 
Or YO)s 

Hatizeno %: N 6,68; 6,71; S 30,12; 30,25 
CipHigNSy. Barancaeno %: N 6,63; Sy 210),2%4, 


Ye bHbIM BeC, MOKa3aTeb MpeOMIeCHHA H MOeKYIAPHad pedpakuna IpHBE) 
Aeub! B Ta6n. 1. 

AvanorvuHbiM IyTeM Ob MOy4eHb! Apyrve cMewlaHHble uspupbl. | 

2, ANT HAOBO-MeTHMOBHU Aushup peHHAUMUHZO 
AUTHOKapOOHOBOK KuCcCaAOTH. K pacrsopy 2,76 r HaTpus B44 Mm 
MeTaHOJIa HoceqoBaTebHO MpHOaBAIH 22 r MeTHIOBOrO PeHHITHTHOKapOama 
Ta u 14,5 r Opomuctoro annua. Boo nomyyeHo 24,1 r MacAHHCTOM *KUTKG 
CTH, NeperoHaBuelica oT 184 qo 186° (17 mM). Burxoy 17,9 r, uuu 66,8%. 


Hatigeno %: N 6,23; 6,44; S 28,52; 28,59 
Cj;Ai3sNS2. Boruucseno %: N 6,27; S28 file 


3. HII ponunoBo-mMeTHNOBHH Auxshup hPenuaumugo 
AUTHOYTONbHOK KucaorTH. U3 pacrgopa 3,5 r Harpus B56 ma Me} 
TaHolla C 28 r MeTumoBoro adupa PeHuAUTHOKapOamUHOBON KucHoTH Hu 18,8 | 
H-MIpOnMOPOMUAa Obii0 NOy4eHO 29,5 r BelecTBa, MeperoHABUerocsa oT 182 Md 
184° (17 mm). Burxog anacupa 28,3 r, unu 83,7%. | 

Hatine 0/ 54: L9- Q4. 
CyyHi5NSo. pee can 0: . oor ae 2 8 ae eis 


4.WU3s0-nNponumopo-mMeTHUNOBHEA AUOIPuUp penuuna, 

HMUAOMUTHOKapOOHOBOH KucaorTH. U3 pacrsopa 2,52 r nati 

pus, 20 r MerHoBoro cbeHMIAHTHOKapOamata B 40 Ma GesBo_HOrO MeTaHOwa I 

13,5 r u30-mponHOpomuga Obwio nomyueno 19,8 r BemectBa. Ileperouka 0% 
173,5 20 175,5° (17 mM) Jama BbIxon musdupa 13,6 r, unn 56,2%. | 
aline 0/- I 6.48: 6.39: e BO). §) § 

CouflygNS,, Burmucreno 9c N7Bi2e) 8 Seg 
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o. AByYTHAOBO-MeTHMOBHH Ruahup PeHHNUMU]O- 
AWYTHOYrTORbHOK KuCcaAOTE. M3 18 r mMerunosoro sbupa denuagn- 
THOKapOaMMHOBOH KuCHOTEI HM 13,5 r A-OyTanOpomuya B pacrBope 2,26 r HaTpua 
vu 36 r MeTaHoula Obi0 BEIeneHo 23,2 r BemectBa. Tloce neperouku or 193 yo 
195° (17 mM) BEIxoy quscupa 19 r, nau 81,2%. 

Hafigeno %: N 5,91;%5,74;, S 26,65; 26,48 
Ci2HizNS2. Betaucueno %: N 5,86: S926) 78. 

6. U4s0-O6yTHAOBO-MeTHAOBHH AHSbup heHuaumMuyo- 
AuUTHOKapOoOHOBOH kKucaoTH. M3 pacrsopa 3,02 r narpus, 
24 r MeTusoBoro scbupa eHuIAUTHOKapOamuHoBoli KucnoTHI u 18 r u3s06yTHA- 
Opomuya B 48 Ma Oe3BoqHOrO MeTaHoua OpI0 NOmyUeHO 27,7 TF BeulecTBa, Mepe- 
roHsABuleroca oT 184,5 yo 187,5° (17 mm). Burxog 22,8 r, umn 73,1%. 


Hatizeho %: N 6,11; 6,08; S 26,51; 26,45 
Ci2Hy,NS. Baryncneno %: N 5,86; S) 265.78: 


Yjxjcjle k THEM AHpre cBoljcjirBa cMemjanunx Auspupos 


HcnpiraHus, MpoBoquBUIMecA B TeyeHHe JByX MocneqHux et B VuctuTyTe 

300JioruH HW (ironaTomoruu MunucreperBa cesbcKorO XO3SiiCTBa, MoKa- 
3aJIH, UTO CMelaHHble Au9pUupbl PeHHAHMMAOAMTHOYTOMbHOH KHCJOTH OOyIa- 
‘HaroT BbICOKOM (PyMHTallMOHHOM aKTHBHOCTbIO MpPOTHB pa3HooOpa3sHbIxX BpelH- 
‘TesleH CeJIbCKOXO3AMCTBEHHBIX Ky JIbTYP, B TOM 4HCJIe OONTaIONIUX B mouBe. IIpu- 
‘BOJMM HeKOTopble cpeHve aHHble pa OMNbITOB. 
Tak, mocne 3-uacopoli skcnosuimu MpH KoHMeHTpanuu 15 mr/n, mpouext 
-CMepTHOCTH amOapHoro JouIroHocnKa Ha 2-e 17-e CYTKU BO3pacraeT B CueAYIOULeM 
mlopsyKe: cepoyruepox (0—57); uxmopatax (O—65); auadup Ne 6 (cm. Ta6a. 1) 
(0O—87); quapup Ne 3 (52—94); nuscdup Ne 4 (25—100*); ausdup Ne 2 (50—100); 
Auadup Ne 5 (66—100); quacdup Ne 1 (100—100); sTo noKa3bIBaeT UX BbICOKYIO 
(byMHrallHOHHy10 AKTHBHOCTb M10 CpaBHeHHIO C TaKOBOH Cepoyraepoda U Auxs0p- 
9TaHa. 

HemaTouuyiwad aKTHBHOCTb MpOTHB KapTotebHOH HemaToyp (Heterodera 
rostochiensis) y quadupa Ne | Bpiiie, 4em y 9THMOBOFO Sc*upa AUMeTHAUTHOKap- 
OamuHOBO KucOTHI. [locme BHECeEHHA B CHJIbHO 3apaxKeHHy10 HeMaTOJOH MouBy 
Itycta Auadupa Ne | u3 pacuera JelicTBy1oulero Hauasa 30 r/m? WucTbl Ha KOPHAX 
KapTodeA HW BbIXO, MMYMHOK MOMHOCTbIO OTCYTCTBOBAIH, a LIA 9TAIOHA HCO 
‘WHMCT Ha KOPHAX cocTaBlaso 1, BEIXOL WM4MHOK 31. 

Takum 06pa30M, BbICOKad HHCEKTHILMHaA AKTHBHOCTb HaOioJaercA y HeEKO~ 
TOPIX MPOH3BOAHBIX Cepoyrmeposa, KOTOpble coOfepxKaT B cBoeH MOeKyse 


Tpyry 


’ 


MurownsHoe elicTBue MPOABAIOT B KalleJIbHO-2KHAKOM COCTOAHHH BCe 
GeHbI pHa CMelaHHbIX WusxpupoB PeHuIMMUAOAUMTMOYrObHOK KUCJOTBI, UTO 
Obl0 yCTaHOBsIeHO MO OOpa30BaHHlo B TOUKe HaHeCeHHA Ha 3e1eHOH MOBepXHO- 
\cTH WHCTa WOKaH30BaHHOro oxKora. Jana Auadupa Ne2 HaOmtoganocb pacuiupe- 
‘Hue 30HbI'oxKOora 3a CUeT MPOHHKHOBeHHA BelllecTBa BHYTpb pacreHus. 

| Vuctutyt o6mei u HeopranuyeckoH !xumuu Iloctynuo 


"um. H. C. Kypxaxopa 14 XI 1957 
Axkanemuu wayK CCCP 


VUuctutyt opranuyeckoh xumuu um. H. JI. 3eanucKoro 
AxKaylemun Hwayk CCCP 


UMTHPOBAHHAA§ JINTEPATYPA 


| 1E. Fromm, M. Bioch, Ber.; 32, 2212 (1899). *M.Delepine, Bull- 
\Soc. Chim., (3) 27, 812 (1902); Chem. Zbl., 2,695 (1902). ®M.C. PowxnectBeucku ih, 
IKP®XO, 41, 107, 115, 1438 (1909); Chem. Zbl., 1, 910 (1910). 


* Jlna Bcex quapupoB AelicrByioulad KONWeHTpanna Spina 1,5—2,0 mr/a. 
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Jloxnayn AKawlemMun Hayk CCCP 
1958. Tom 119, Ni 4 | 


@U3HYECKAA XHMHF 


| 


M. MW, BHHHHK, LP. B. MAHEJIMC, ©. B. SMMJIE 1 H. M. YHPKOB 


KHHETHKA NOJIMMEPH3AUMN KH30BYTHJIEHA B MIPHCYTCTBHM 
J@HMPATA ®TOPHCTOLO BOPA 


(IIpedcmaeaeno akademuxom B. H. Koxdpameesoim 7 VIII 1957) 


Hacrostjat paOora nocBsIeHa H3yYeHHIO KHHeTHKM NOvMMepwsallMH 1CyHsg, 
B IIpHCYTCTBAH KOMIMJIeKCHOTO COeAMHEHHA MITHOBOrO appa C PTOPHCTHIM! 
6opom: (C3H;),0 - BFs. Bo usOexanue AudppysHoHHBIX TlOMeX OMBbITbI MpOBO-— 
MuIMCb TakUM OOpa30M, 4TOOBI KaTasmM3aTop (C,H;),0 - BF; Haxoquuca B BH’ 
TOHKOM acopOupoBaHHOli IJIeHKH Ha NMOBepXHOCTH TpyOoyeK U3 [ylaBseHOrO) 
KBaplla. | 

[lepex onbiroM peakTop ¢ Haca{KOH H3 KBapIeBbIX ToyOoueK (CBOOOHBIH | 
o6bem 0,34 2; noBepxHocTh HacaqkH ~ 0,5 M?) orkauMBaJicd JO aBJeHHs | 
~1074~ 1075 mM pr. cr. Cuayaa B peakTOpe yCTaHaBJIMBasIOcb HeOOXOJH- 
Moe J\aBJIeHHe MapoB asi~upa, 3aTeM TyJja BIlyCcKaJica (brOpucTHI Oop. Kosmuuye- | 
CTBO BIlylleHHoro B peakTop BF; onpeyedasiocb MO pacxoxy ero M3 KOJIObI C 
H3BCCTHBIM OO'beMOM. B KaxXjJIOM OFIbITe ONpeeAJIMCb PaBHOBeCHbIe aBJICHHs | 
appara (P!_), (propuctoro 6opa (Ph), apupa BrasoBon pase (P5,,) H KOuMe | 
yecTBo adpupata (P*_), CKOHeHCHpoBaHHoro Ha NopepxuocTu. Jia pacuera 


3THX BeJIMYMH ObIH UCMOJIb30BaHbI clesyroulve JlaHHbIe: KOHCTaHTa PpaBHOBe 
r 


ar 
CHA JuccomMalun acdupata B rasoBolH (pase Kp = oe = 92,0 (npHit = 
g=7 


= 70°) u3 qannpix Bpoywa u Agamca (1), 3Ha¥eHHe ycTaHOBMBUeroca cyM-| 
MapHoro j\aBJleHHA (Pom) B peakTope Mocse BIycKa (bropucroro Sopa u supa 


M ypaBHeHua Oasianca Wa Ppp, U Poy. 
HA t+ 


Oco6oe BHUMaHHe ObIIO yeueHO npu- 


TOTOBJICHHIO YMCTBIX, He co | 

0 Sandie CuleqOB Bularu pearenTos. Sno 

Ho a ad al 6op Upuroropusica WM oOuMlasIcH m0) 

re AEE pas paOorannon HaMH MeToguKe (7). JIn-} 

“ie Of ee STHJOBBIH SXpHp TNeperoussicA Ha pek- 

xo aes H THPUKANMOHHOH KOJIOHKe Hay, MeTaJM- | 

AT | | ee YeCKMM HaTpHeM WM XpaHUMsics B KOsIGax | 

Mist SESE c Hatpvem. V306yTunen pasronsuica 

20 4 0 8 Ome. Ha BbICOKOSppeKTHBHOH Bak yyMHOH KO- 

Puc. 1. Kunernyeckaa Kpupaa (Hee JIOHKE MW CylIMsica OapOoTaxem uepes 
aHamoposa) nosmMepusannn iCyH, B *KUAKHH cnmaB Na— kK. 


NIpHCyTCTBHH sdupata ropuctoro 6o- 
pa.t=70°. P®=74,9: p2 —4 8. 
je =52 2 2 a 

iC,H, 02 MM pt. cr.; V =0,34 a 


Ckopocrb peakWHM BbIparKaslach ue-} 
pe3 yMeHbINeHHe aBseHua U306yTH-| 
oe pr. CT. B MHHYTY B peakTo-| 
pe oObemom | 1), OTHeceHHOe K | mo 
ancopOupopanuoro apupara. Ha puc. | mpeqcrapsenpi Pode aoe ee 
M €e aHamopo3a AA mponecca nonuMepu3anun iC,H, B IIpucyTcTBHH a(t | 
pata (C,H;),0 - BF; .[]pu t = 70° u manprx Picu, (40 100—150 mm pr. cr.) 
KMHETHYCCKHE KPHBbIe XOPOLIO ONHCbIBaIOTCA ypaBHenHeM BTOPOro nlopsiKa | 


BIJIOTh 0 40—50% mpespanenna, ONpeeJIeHHad TAKUM OOpa30M KOHCTaHTa| 
CKOpocTH Ky, He 3aBHCHT OT HavasIbHOrO apsenua iC,H | 

IIpu Pica ae 
M acpupa B 
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peakt 


| 
oT 30 go 110 mm pr. cr. ncenegoBaoch BMAHHe JaBleHHi BFs 
Pa3OBOH (pase Ha KaTaMTHYeCKYIO aKTHBHOCTh atpupata (C,H;) O- BFs.} 


Qpup u ropuctsii Oop cBrsanbt papnosecuem BF; (C,H;),0 = BFs + 
+ (C,H;),0; aaa o6neruennaA TpakTOBKH pe3YJIbTATOB OMBITbI MPOBOJMIHCb B 
TaKHX YCJIOBHAX, KOra ypyrocTh Napow spupatra Opiia OM3Ka MIM paBHa 
HaCbINeHHOW, T. e. IPH NOCTOAHHOM TepMoHHa- 


MHYeECKOM AKTHBHOCTH a:pupaTa. Oxasavioch, TO ge 
TipH yBewmyenHu P., oT 1,8 fo 72 MM pr. cr. mes 
KaTaJIMTH4YeCKaH KOHCTaHTa cKopocTu K, majaer 


Oonee vem B 40 pas (puc. 2 u Ta6a.1). Bangy 
OTCYTCTBUA JaHHbIX NO MaplWasIbHBIM yupyro- 
etam (C,H;),0 u BF; Haq pacrBopamu (C,H;),O 
B a:pupaTe, Mbl HE MOXEM TOUHO CYJUTb O KOH- 
WeHTpaluax scdupa B XKXuAKON dase, KOTOPbIM 
COOTBETCTBYIOT YNOMAHYTbIe Bplile Pl,. Bee xe, 


cya NO OlleHKe M0 3aKOHy Paya, MbI HMeeM 
Weno C HeOONbUIMMH MOJAPHBIMH = OJIAMH 
(C,H;),0 B pactBope(~ 0,03). Bausanne scbupa 
Ha KaTaJIMTHYeCKYIO AKTHBHOCTb (C3H;),0 - BF, 
aHaJIOTH4HO BJIMAHHIO BOJbI Ha KHCJIOTHOCTb 20, 40 “60 mm 
MUHepaJIbHbIX KHCIOT ((bocbopHoli, CepHO u p.). So REVS. 
lakoe cuJIbHoe jelictBue aupa, axe MPH Ma~ pyc. 9. 3anucumocrs ‘KONCTAHTET 
JIbIX KOHIMCHTPallHAX, MOYKHO OOBACHHTb TOJIbKO  cxopocru nosumepu3anun iC4He 
€fO OCHOBHBIMH CBOHCTBaMH. B IIpHcyTcTBuH 9supata dropu- 
| Ha pune. 3 uB Ta6n.1 mpenctaBnena3apucu- CTTO Sopa OT AaBneHua opupa B 
MOCTb KOHCTAHTBI CKOpOCTH NowHMepr3aunH K, oT Se ‘ 
PaBHOBeCHOrO JaBJleHuA PTopucToro Sopa B ra3soBol cpa3e. IIpH cpaBHUTesbH 
HM3KHX JaBsieHHaAX BF; HaOsoyaeTca smMHelHad 3aBHCHMOCTb MexkAy Ky u 


BF,- Ilo Mepe nosbilieHua Pg, 40 100 —200 mm pr. cr. smHelinad 3aBncn- 
MOCTb HapylilaeTcA HW BemHuHHa K, BospacTaeT MejvieHHee, ¥eM BHaYasie. Cyaa 


Jo onbitam NeNe 21, 22 u 23, rne Ppp, u3Menaetca or 197 yo 290 mm prt. ecr., 
OXKHO CKa3aTb, 4TO IPH OOJIbUIMX JaBeHHAX (propucToro Oopa KOHcTaHTa 
“KOPOCTH He MeHHeTCH (C TOUHOCTbIO JO OWIMOOK 9KCTepHMeHTa). 

) Iipnu t= 70° u Picyy, > 100—150 mm pr. cr. Ha6smoaloTcA OTK IOHeHHA 


7. CF 


% 
BS] 


TaOsuna 4 


0 50 sts ae P 1K 
NONe Par, Pao cyM Par, Pb Par Po-t pa. .p= PCH? : 
mn. BF, ad] MM pr. Ky 
CTs 
MM PT. CT. 
4 13,5 80 81 5,25 en 4,0 4,25 | 7,3-40-2 82 0,24 
2 49,0 80 76 5,5 66,5 40 9,5 8,3-40-2 110 0,32 
3 21,8 60 67,5 14,5 49,8 6,2 4,0 0,23 108 0,58 
4 24,6 80 78 8,4 63,8 5,8 10,4 0,13 4157 0,27 
5 24,5 84 78,5 8,3 64,7 5,7 10,6 0,13 174,5 0,26 
6 25,2 79,7 76,8 8,3 62,6 5,7 41,2 0,13 39 0,21 
7 25,0 80 76,5 8,0 63,0 5,5 11,5 0,13 33 0,26, 
8 24,0 60 64 11,4 47,2 5,7 12 0,23 106 4,2 
9 33,8 60,5 57,5 42,5 39,2 5,8 15,5 0,32 412 0,99 
40 36 60,2 58,8 14,4 38,6 5,8 15,8 0,37 62 4,02: 
41 47 61 55,0 17,5 31,5 6,1 23,5 0,55 106 1,3 
42 47,7 64 53,5 17,25 30,5 5,7 24,7 0,56 64 1,3 
43 60 60,5 50,2 22,0 19,5 5,7 32,3 Aid 64 1,6 
Ih 44 60,5 51,0 50,5 aie 17,6 5,8 27,5 1,5 62 4, 4i 
R 45 59,6 20,5 61,5 48 9,0 46 7,0 5,3 58 3,6 
#16 80,4 41 83 74,2 4,8 3,9 DD 15,5 53 4,5 
47 80,6 15,5 84 74,9 6,8 53 3,3 10,5 53 3,9 
18 82,3 18,9 82,5 qhay 6,3 49 6,6 41,3 58 4,5 
19 409 20,5 103 92,8 4,8 49 10,3 21,6 58 6,4 
20 109 20,0 104,5 93,0 41 43 11,4 22,6 56 
Wt 24 — — — 253 OA 5,8 7,1 120 33 1,2 
k 22 —_ — _ 290 1,8 5,8 6,4 160 33 11,3: 
f 23 = — = 215 2,5 5,8 4,7 86 33 42,2 


Ilpumeuanunue, P°® P9 —nepBonauaibabie JaBsenua BF, u supa B peaxTope; PRF ; aes pag~ 
Aer ed: 


F.? 
Becuplie JaBpnenna BF, be he peakrTope; Foe —cyMMapHoe Aapyienne B peakTope nocvie Bnycka BF, 
. K eae tt LiKe 
9-7 PaBHOBeCHOe MaBseHUe acbupata B ras0BoH dase; P53 KomnuecTBo atbupata, abcopou- 
jjopannoro na NOBepxHOCTh KBapia; K,— OUMOeKyJAPHAA KOHCTAHTA, BbIparwKaloulan yOpiib apmenua iCyHg, 
peaxTope o6%emom 1 4 Hw oTHeCeHHad K 1 MOwIO afcopOupopaHHoro siupata. 


i 7 99) 


( adupa; jee 


oTt6HMOseKYAPHOCTH TakOrO %e XapakTepa KaK MW B Calyuae (poctpopHoKuc- 
SOTHOPO M CepHOKHCOTHOrO KaTaM3aTopoB (°,*). OTH OTKJOHEHHA 3aKJIKO-| 
“aloTcd B CJIeLyIoueM: ¢ noBbieHHem Pic, YMeHbUaeTCA OMMOJIeKyJApHad 
KOHCTaHTa cKopocTH Ky, a Tak»Ke CTe-) 
Me€Hb IIpeBpalleHHaA, MO KOTOPOH KHHe-: 
THYECK VIO KPHBY1IO MOXKHO ONMCaTb ypaB-- 
HeHHeM BTOpOrO NopsAyKa. OKcuepH-- 
MeHTaJIbHbIe JaHHbIe MO 3aBHCHMOCTH|! 
cKopocTw momumMepu3saunH W or Pic,n, 
y HOBJIETBOPHTeJIbHO OMMCbIBAIOTCA TAKUM! 
2%Ke€ 2MMHPHYeCKHM ypaBHeHHeM, Kak 
WM JlJIX C€EpHOKMCJOTHOLO H PoctopHOKHC~- 
100 mMp7cr. joTHOrO KaTaJIM3aTOPOB: 


2 
Per, 
AadP icy 
Puc. 3. SaBHCHMOCTb KOHCTAHTbI CKOpO- Wee ; 5 aH 3 
cTd nowuMepu3aunHn iC4Hg, B MpHCyTCTBAH (1 + aPic.n, 


sbupata propa croro Oopa oT JaBleHHA 


bropucroro Gopa B ra3s0Bo dase rae A uw a@—TlapameTpEl. 


Hanpumep, Jia KaTasMsaTopa, Xapak- 


TepH3yIOMlerocsA aBJIeHHAMH B rasoBoli (pase: Pgr, = 16 mM un P5g = 15 MM 
pt. cT. UpH w3MeHeHHH Po;y, OT 50 20390 MM pt. CT. OMMOJIeKyJApHa 
KOHCTaHTa nafaeT B 10 pas. 

U3 mauuprx Ta6s. 1 BugqHo, 4To apupat dropucToro Oopa ABMAeTCA 30 
(PeKTHBHbIM KaTaJIH3aTOpOM NoMHMepwsanun iC,H,. Dupar, tien 
TMVcA aBJeHHAMK B rasoBoH dase mpu 70° PE, = 67 mM prt. cT., Poy 
=5,5 MM PT. CT., O6JlamaeT TaKOM %Ke KaTaJIHTHYeCKOH AKTHBHOCTbIO, Ka! 
u 70% H,SO,, dyHKUMA KHCIOTHOCTH KOTOpOH paBHa —6,05. 

Cy MO KaTaJIMTHYeCKOH aKTMBHOCTH, a:PpupaT OJMKeH OOsayaTb CBOKCT 
BaMH CHJIbHOH KuCJIOTHI. Buxtepusie (°) noka3am, uTo B cpeye 100% sipbupar 
MHMKaTOp OeHsaJIballeToeHoH (pKg = —5,6) B 3Ha4dHTeJIbHOM CTeNeHH HOHY 
30BaH. Ja u3MepeHHA ()yHKIMM KHCJIOTHOCTH CHCTeMBI: atbupaT — 9pup Ham 
ObIJIM MPHMeHeHbI CJleylolyNe HHAMKaTOpbi: O-HuTpoaHHJIMH; 5-xJIOp-2-HUTpPO: 
aHHJiMH, 2,4-quxsiop-6-HuTpoaHusMH uw 2,4-qMHHTpOaHMJIHH. 


. Cant 

B 100% spupare BeH4HHa log Cy Aaa WHuKaTopa 2,4-MHuTpoaHK 

B 

suHa paBHa 1,8. Ecau xe IpHHATb, Kak 9TO ObIIO cyeltaHO Buxtepsie, 4T4 
IPH KOHWeHTpallMax, OM3KHX K 100% adupaty, pKg WHAWKaTOpa Takoe x 
Kak WM B BOJHbIX pacTBopax, TO H,100% sdupata qomKHa ObITb paBHa — 6,° 
Meepseiiu (°), Cpuupyy u Maprun (“) cunrator, uro atbapaT Moxer qucec: 
UWHHPOBaTb C OOpas0BaHHem uoHa C,H,*. B cmyyae Tako MOHMsallMH B Up 
AyKTax nowMMepwsaliun iCyHg JoKHbI ObITb MPOLYKTHI UpeBpalljeHunA MoH 
C,H;* u C,H;,OBF; (C,Hi2, CyHyOC,H;). [pa mposenenwu macc-cnextpau 
Horo aHaJIM3a NpOAyKTOB MosmuMepnsattuu iC,H, B cpese sdupaTa yka3aHHb 
BellecTBa He Opi Halinenbi. Mpi mpeqnosaraem, 4TO wOHMsaluA acbupata mp 
TekaeT mo cBa3sH C—H. WVs06yrunen nonusupyetca Bp cpeye spupar: 
(C2H,)2 OBFs + iCyH, 2 iC,H} + CyH,OBF> u jaspuefimee npespamenr 
IPOUCXOMT M0 OOLIMHOMY KHCJIOTHOMY MexaHHaMy. | 


VUncrutyT xumuyeckon dusuKku 
Axkaylemuu nayK CCCP 1 VILL 1oe7 


UHMTHPOBAHHAA JIMTEPATYPA 


‘H.C. Brown, B. MO A@Wams, J, sAneeGhen: Soc., 64, 2557 (1942). 2 M. 
Bunuuk, T. B. Maneauc up., Kypu. neopr. xum., 1, 628 (1956). *H. M: Wy 
kos, M. MW. Bunuuk, JAH, 99, 823 (1954). *H.M. Uupxos, M. HU. Bu 
Hu kK, JAH, 105, 766 (1955). 5 O. Wichterle, Z. Laita, M. Pazlar, Cher 
Listy, 49, 1612 (1955). © H.Meerwein, Angew. Chem., 64, 374 (1955). 7 N. 
Greenwood, R.L. Martin, H. J. Emelens, J. Chem. Soc., 1950, 30 


£00 


Jornagp Akayemuun nayr CCCP 
1958. Tom 119, Ni 4 


PHSHTECKAA XHMH A 


A. WH. FPAEBCKHH, Ul. C. WIEPOJIb u 3. C. CMOJISH 


®U3NKO-XHMNYECKOE HCCJIEROBAHHE HEKOTOPbIX CHCTEM, 
COMEPKALIHX TPHITHJIAJIOOMMHHM VW EFO NPOM3BOJHbIE 


(ITpedcmaeaexo axademuxom A. B. Fonauesom 5 VIII 1957) 


JA MOJMMepHsalun STHIeHa, MpONHeHa H ApyrMX asKeHOB pH Hu3KOM 
WaBJICHHH MOKeT ObITh NPHMeHEH KaTasIH3aTOp, COCTOAMIMH M3 TPHSTHaIOMH- 
HHA WM “eTbIPeXXsOpHCcTOrO THTaHa (*, 7). B CocTaB TPHITHMAaJIOMHHHA, B 3aBH- 
CHMOCTH OT cnoco6a ero nowyueHus (*°), BXOLAT OObIYHO 3HAUNTeIbHbIe KOH 
YeCTBA MpOAYKTOB eFO OKHCJICHHA MH pasOKeHHA (THAPHA W STOKCH), a TAaKKE 
raslOHAONpOusBosHble. B CBA3H C Pa3/IMYHbIM NMOBeCHHEM yKa3aHHbIX CoeHHe- 
HUH B Mpollecce NOMHMepH3alHH MpeACTaBANO HHTepec KOJIMYeCTBEHHOE H3y4e- 
‘He COCTaBa TPH9THJaJIOMHHHA, CHHTeSHPOBaHHOTO Yepes OpOMSTHI M MpHMe- 
HEHHOTPO B KauecTBe KaTaH3aTopa AIA NOMYYeCHHA NOMMSTHeHa WH NOMMNponu- 
dena. Jia 2Toli Wein Oba UCMOb3OBaHa CMOCOGHOCTh MHOTHX aJIKOMHHMopra- 
HHYeCKUX COeHHEHHM OOpa30BbIBaTb 3a CUeT 9JIEKTPOHHOM HeHACbILLeHHOCTH 
YpoBHa 3p WeHTpasIbHOrO aTOMa aJIIOMMHMA KOMIIJIeCKCbI C HYKJIeO@HJIbHBIMH. 
peareHTaMu, CoflepxKalllMMh aTOMbI a30Ta, KUCIOpoga, ropa (* §). 


om on! 977 om ‘em! 19°4 om cm’ 1979 
10 4 10 
a & G 

) ° 5 3 15 
5 Z 5 
25 f 25 

1] 0 0 
Wel 2 BLY 2 ao) 2 

7 i ae [a 


Puc. 1. Koufzyktomerpuyueckoe THIPOBaHHe XHHOJHHOM B pacTBOpe 

wuksorekcaHa: @ — Al(CsHs)s, 6 — Al(C2Hs)2Br, @ — Al(C2Hs)2H. 

m/n (3fecb M Ha CJlefyloUlHX PHCyHKax) — MOJIAPHOe OTHOMWeHHEe 

XHHOJINHA, MOMeLWero Ha TATPOBaHHe, K aJIIOMHHUIO, COJepxKaleMy Cx 
B THTpyemMou mpo6e 


Uyctple TpHSTHaOMMHHH, AM9THaJIOMMHMHTH pun, JIM9THL aI IOMH HAO po- 
MUL MW JMSTHaIOMMHHHSTOKCHA, CHHTe3HpOBaHHble 10 H3BeCTHbIM MeTOJMKaM 
(, 4, °) w pacrBopeHHbie B WHKJOTeKCaHe, THTPOBaJIMCb XMHOJIMHOM MOTCHILHO- 
MeTPHUECKH B AVEKE B cepeOpAHbIM HM MJlaTHHOBbIM 9JIEKTPpOaMMW MM KOHYK- 
TOMETPHUECKH B AUelike C HelVJIaTMHMPOBaHHbIMM [JlaCTHHYAaTbIMM MJlaTHHOBBI- 
MM 9uleKTpoamu. TuTpoBaHue MpOv3BOLMJIOCb B armocdepe HHepTHoro rasa. 
Jina vsmMepeHua 9.7.C. MpH MOTeHIMOMeTpHYeCKOM THTPOBaHHM MPMMCHAJICA 
norenttvomerp JIII-5; npu KOHAyKTOMeTpHuecKOM THTPOBaHHM NWMTaHHe AYCHKU 
OCYILECTBIAIOCb MOCTOAHHBIM TOKOM* OT HCTOUHHKa C HampaxKeHHem oT 1,5 Ho 
30 B; H8MepeHHe TOKa MpOW3BOAMOCb MMKPOaMMePpMeTPOM WJM 3ePKaJIbHbIM 


TabBaHometpom Tuna M-21. 


* B cBa3u C BbICOKUM BHYTPeHHUM COMPOTHBJeHHeM YeHKH (0,1—l1 MQ) cuma Toka Opia 
‘we3HaUHTebHa H MOJAPH3allveit S1eKTPOAOB MOXKHO OBIIO mpeneOpeub. 
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XapakTep KpHBbIX KOHJyKTOMeTPHYeCKOrO THTpOBa HHA wegen 
JTIOM : 

eT, UTO XHHOIMH C TPpH9THJIA c 
BeutecTB (puc. 1) moKaspIBaeT, ay 
ae ee KomuuteKke Al(C2Hs)3s-CoH2N, idea Senate OS | 
MUJOM—3JIEKTPOMPOBOJHbIM KOMIWIeKC Al(C2Hs)2Br-CoH7N, c qustHua 


om! om tg? 


fa 
7 


Puc. 2. KoujyKToMeTpHyeckoe THT- Puc. 3. TlorentiuomeTpHyeckoe 
poBanne cMeCcH, cojlep2kaelt THTpOBaHHe CMeCH, cCOflep2xKaLler 
Al(C2Hs)s, Al(CeHs)2Br, Al(CoHs)eH, Al(C2Hs)a, Al(C2Hs)2Br, 


Al(C2Hs)g,0C2H5 


rupuyom — kommuiekc Al(C2Hs)2H-CoHzN, koroppii He 9smekTpomposBojen, 
u xomnueke Al(C2Hs)2H-2CoHzN, o6nagzatoui 3HauHvTeJsib HOW 3J1eKTPONpOBOL- 


m6 
500 


Puc. 4. I[lorenunomerpuyeckoe 
THTPOBaHHe  9KBHMOJIEKYJIAPHOH 
emecnh Al(CeHs)oCl + AICeHsCle 


Al(CeHs)2H, Al(C2Hs)20CeHs 


HocTb1O. J,nsTHJIaIGMHHHHSTOKCHA KOMIJIeKCOB 
C XHHOJIMHOM He OOpas3yet. 

B xojle uccleqOBaHHA OblwIO BbIAeJIeHO KOM- | 
muleKcHoe coequHeHve Al(C2Hs)2Br-CoHzN, pa- 
Hee He ONHCaHHOe, KOTOPOe KPHCTaIM3yeTcs 
M3 WHKNOrekcaHa B Bue OeclBeTHBIX HI C | 
T. Tuts 45°, | 

IlorenuuomerpnyecKkoe THTPOBaHHve NOTBEp- 
*KMaeT Pe3yJIbTAaTbl, MOMYYeHHbIe KOHAYKTOMET- | 
PHUeCKH, MpPH4eM CKaUOK 9. J. C. B CHHTYJIAPHbIX 
TOUKAaX BbIPaxKeH 3HAUHTeJIbHO pesbectHee 4emM 
MAKCHMYMbI 93JICKTPOMPOBOJLHOCTH. | 

Ha puc. 2 u 3 mpuBefeHbl KPHBbIe KOH- | 
AYKTOMeTpHYeCKOrO HM MOTeHUMOMeTPHYeCcKoro 
THTpOBaHHA CMecH, cosepxxaureH Al(CeHs)s, | 
Al(CeHs)eBr, Al(C2Hs)2H, Al(C2Hs)20CsHs. Xa- | 
pakTep 3THX KPHBbIX MOXKHO HHTePIpPeTHPOBATh 
CuleXyIOULMM OOpa3som. Pocr aeKTPOMpOBOAHOCTH | 
OT Hatasla KOOpAHHaT MO MepBoro MaKCHMyMa 
(puc. 2) OObsicuAeTCH OOpasoBaHHem XOpOLio Npo- 
BOJANIMX KOMIVICKCOB XHHOJIMHAa C TPHITHAJIIO- 
MHHHeM H AMSTHJIaIOMHHHHOpomuyom. B touKke 


mepporo Makcumyma Al(C2Hs)3 nu Al(C2Hs)2Br noamuocrbto orrutposannt. Ilocae- 
Ayloulee YMEHbUIeHHe [MPOBOAMMOCTH CBA3ZAHO C OOpasoBaHieM He3/IeEKTPOMPOBOL- 
Horo Kommrekca Al(C2Hs)2H-CoH,N, koroppiii npn A0OaBmennu U30bITKa XHHOWH - 
Ha MepexoQuT B KomnmeKc Al(C2Hs)2H-2CoH_N, u aleKTpOnpOBOLHOCTh CHCTeMbI 
BHOBb yBewMuMBaeTcA. [lonoxKeHHe BTOporo MaKCHMYMAa COOTBETCTBY€T MOJIHOMY 
epexoly THApua B ABYMOJAPHbIM KOMIVIeKC C XHHOWHHOM. IIpn jab Heliuiem 
1o0aBJeHHM XHHOIM Ha IIPOBOAUMOCTh CMeCH MafaeT, TAK KAK XMHOJIMH HeIIeKTPO- 
IPOBOJeH, a aJIOMMHMH STOKCH), KOMMVI€KCOB C XHHOJIMHOM He OOpa3yer. 


102 


Murepecupie pesybTaTbl NOuyYeHbl pH THTPOBAHHN ZKBUMOeKYJAp HOH 
emecH Al(C2Hs5)2Cl + AlC2HsCle («ceckpuxnopuyay). KouyyKTomerpuyueckoe 
HCCIEMOBaHHe STOH CMeCH OCYLLECTBUTh He yalOCb, TaK Kak pH THTPOBaHHH 
XMHOJIMHOM B IWMKJIOreKCaHe BbIMaaeT KPHCTaJWIHYeCKHH OCaOK, NO BCeli Bepo- 
ATHOCTH, MpecTaBAIouMMH CoOOH HepacTBOpUMbIli KOMIWI€KC XHHOJIMHAa C STHI- 
aJIIOMMHHHAUNXJOpuoM. OOpasoBaHve 9TOFO OCaKa BbISbIBaeT Pe3Koe NaeHHe 
CHJIbI TOKa B KOHAYKTOMeTPHUeCKOH Wel BCeACTBHe 3HaUHTeIbHOrO yBeMue- 
HHA COMPOTHBIeHHA Mey sieKTpoqamu Ha KpHBOH moTeHIHOMeTpHuecKOrO 
THTPOBaHHA (puc. 4) B TOUKe, COOTBETCTBYIONIeH MOJAPHOMY OTHOIeHHIO XHHO- 
JIMHa K aJIIGMMHMIO, paBHomy 0,5, HaOOJaeTcA peskui CKayOK MOTeHMaa, YTO 
NOATBepxK]aeT NpedNomoxenne 06 OOpaso0BaHHH KOMIMVIeKca 

Hacrosulaa pa6ora mpekcTaBaeT Take MpakTHYeCKHii MHTepec C TOUKH 3pe- 
HAA BO3MOXKHOCTH ObICTporo H JOCTOBepHOrO oMmpeseseHHA AKTHBHOFO TpH3THUI- 
AaJNICMHHHA JIA OWeHKH COOTHOMIeHHA MexXy KaTasIM3aTOpOM U COKaTaJIH3aTO- 
POM B MpOH3BOACTBE MOMHAaKeHOB. 


Tocrynusto 
5 VIII 1957 


UMTUPOBAHHAA JIUTEPATYPA 


1K. Ziegler, U..Gellert, W. Lehmkuhl, Angew. Chem., 67, 425 (1955). 
2K. Ziegler, Angew. Chem., 67, 541 (1955). % A. Grosse, J. Mavity, J. Org. 
Chem., 5, 106 (1940). 4K. Ziegler, Angew. Chem., 64, 323 (1952). 5 K. Ziegler, 
Angew. Chem., 68, 721 (1956). ® K. Ziegler, H. Lehmkuhl, Zs. anorg. u. allgem. 
Chem., 283, 414 (1956). *7E. Krause, B. Wendt, Ber., 56, 466 (1923). 8 E. Bo- 
mitz, Chem. Ber., 88, 742 (1955). ® R.S. Brokaw, R.N. Pease, J. Am. Chem. 
moGe 12, 3207, (1950). 


103 


Jloxzagp AkafwemMun HayK cccP 
1958. Tom 119, Ni 4 


PH3BHYECKAA XHMH A 


O. B. HCAEB, M, A. KYWIHEPEB u JI. St. MAPOJINC 


O MEXHOM KATAJIM3ATOPE OKHCJIEHHS MPOMMJIEHA 
B AKPOJIEHH 


(ITpedcmaeaeno axademuxom B. H. Konxdpamoesoim 6 VIII 1957) 


VsyueHve OKMCIeHHA MpOnusieHa B AaKPOJIeCHH Ha PAe OKHMCJIOB NepeXOMHblx 
MeTavJi0B (1) moKa3ayio, UTO Ha 3aKHCH MeJIM BBefeHve KuCOposa B yrue- 
BOJOPOJHY10 MOJEKYJY MOXET MPOMCXOAMTh 63 paspHiBa ABOWHOU CBASH C OOpa- 
30BaHHeM HellpeeIbHOrO aslbderuya — akposlenHa. 

VMsBecTHo, TO 3aKHCb Me — THMMUYHDIM JbIPOUHbIN MOJYNPOBOAHHK, MpH- 


MeCHasdl 3JIEKTPOMPOBOLHOCTh KOTOpOrO B OOlacTH TemMepatyp or 0° no 250° | 


u3meusetca oT 10° 20 10? om? cm’! B 3aBHCHMOCTH OT COJep2xKaHHA B He KHCJO~ 


pona (?). ConocraBleHve 31eKTPHYeCKHX CBOHCTB 3aKHCH MeJM C aCOpOWMOHHbI- | 


MH M10 OTHOWIeHHIO K MponumeHy MoKa3a0, YTO YeM MeHbie KHCMOpPO)a B 3a- 
KHCH MeJIH, TeM Ooubille MponuseHa copOupyetTca Ha KaTamH3aTope. BeposTuo, 
WM KaTasluTHUeCKaA AKTHBHOCTb 3aKHCH MeJIM H3MeHAeTCH pH H3MeCHEHHH Cosep- 
*KaHHA B HEH KUCIOpOsa. 

B paye uHOCTpaHHbIx MaTeHTOB (*, *) MpHBOAATCH MaHHbIe NO NPHTOTOBeHHIO 
AKTMBHBIX KaTaslH3aTOPOB JIA STOO Mpollecca, OCHOBaHHbIX KaK Ha 3aKUCH, 
Tak WH Ha OKHCH Mel. B OJHOM U3 MaTeHToB (4) uMeeTCA yKa3aHHe Ha TO, UTO 
OKHCb Me] He aKTHBHa JIA JaHHOH peakunu. Tem He meuHee, B Oomee MO3AHHX 
llaTeHTaX PCKOMCHAyeTCA IIpHMCHATb OKHCb MeJIM, HaHeCeHHYy}!O Ha pa3JIMUHbIe 
HOCHTeIH. OcTaBaJlocb He SACHbIM: KaKOB (ba30BbIH COCTaB MeJ{HbIX KOHTAKTOB, 
4TO IIPOHCXOMHT C KaTaJIH3aTOPOM BO BpeMA peakIHH H KaKOM H3 OKHCJIOB AB- 
JIAe€TCH KaTaJIMTHYeCKH AKTHBHbIM. 

JIA BbIACHEHHSA STHX BOMPOCOB OLWIM MpOBeeHbl TPH CepHH ONbITOB, B KO- 
TOPbIX B Ka¥eCTBe KaTaJIM3aTOPOB Opin BbIOpaHbi: 1) okucb Meu CuO, 2) 3a- 
KMCb Mej{H CuzO u 3) MeTauliMuecKkad MeJb, HaHeCeHHble Ha Tem3y. 


Okucb MeJM FOTOBMIaCb MpOnHTbIBaHHeM Tlem3bI pacTBopom Cu(NOs)2 


nOceLYIOWUMM NpoOKaHBaHHem mpH 500°. SaKkucb Me MpHTOTOBAAacb 10 Me- 
TOMY, upeqowennomy J. H. Onukenburretuom (°), H Moce MpoMbIBaHHA HaHo- 
CuulaCb Ha NeM3y H3 BOAHOM cycneH3sHH. MetasmMueckant Melb MOMyYaach BOC- 
CTAHOBJICHHEM HaHe CCHHBIX Ha Ne€M3Y OKHCJIOB B TOKe BOZOpoxa npu 300—350° C. 

@MasoBblii COCTaB KaTasM3aTOPOB NO H Nocse paOotEl UCCHeLOBaICA PeHTTeHO- 
rpapuyecku. PentrenorpaMMbl CHAMa/IMCb B Kamepe Jle6an Juamerpom 57,3 MM 
Ha H31yueHHu K, 2*elesa. 

Karausatopbl HCMbITEIBaIMCh B AMHAaMMYeCKOl ycTaHOBKe mpu aTMocdep- 
HOM AaBJIeCHHM Ha CMeCH MponMiena C BOSyxXOM, cofepxauelt 10—12% mpo- 


Here M OKOIO 20% KuCMOposa B MHTepBasle Temnepatyp 300—400° B Teuenne 
MHHYT. 


Ha puc. | npupeyenpr pesynbratbl ueHTHpuKalMN penTrenorpamM Tpex Ka- | 


TaJIH3aTOPOB, rye MO OCH adcuuce OTJIOZKCHbI MC2KIIJIOCKOCTHbIe PaCCTOAHHA d 


B KPUHCTaJIMYeCKOH pelleTkKe, a IlO OCH OpAunaT — MHTCHCHBHOCTb JIMHHK Ha | 


PeHTreHOrpaMMax, ONpeeABMIAACA BUSYaJIbHO 

OOpa6orka OKHCH MeAH BO3AYUIHO-MponMeHOBOL CMecbiO mpu 300° He us3- 
MeHAeT (pasoBoro cocTaBa KaTaMsaTopa. Tloppitienne Temnepatyppt 20 400° 
NIPHBOAMT K BOCCTAHOBJICHHIO OKHCH MeJIM Kak JO 3aKHCH, TaK HU JlO MeTaviia. 
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CXOJHaA 3aKWCb MEJIM B STHX YCJIOBHAX BCera YaCTHYHO BOCCTAHaBJIMBaeTCA. 
» Mel. [IponyckaHue BO3LyUIHO-MponuseHOBOH cMecH Hall MejtbIo mpu 300° 
JMBOAUT K ee YaCTHYHOMY OKHCTeHHIO JO CuO. 

| JlononunteibHoe 9aueKTpoHOrpaduyeckoe MCCeMOBAaHHe 3STHX KaTas3a- 
)POB MNOKa3saslO, YTO MOCe OOpaooTKH UX MpPONHMeH-BOSYIIHOM CMeCbIO N0- 
*PXHOCTb BCX H3YYEHHEIX OOPa3lOB NOKPbITa CJIOCM 3AKHCH Me. 


; 


1 CuO 
| Ya Cul 
3 Cu-Cu,0-Cud 


ao 


Cuy0 
Cu,0-Cu 
Cu 
Cu-Cu,0 


sap Sh. Tey 


4 
5 
3 
25 
20 
f 
y 
16 
(5 
(6 
13 
{2 
ff 
5 
400 


Puc. |. M3menenve asoporo cocraBa MeQHOrO KaTaIMsaTOpa MpH OKUCJe- 

HHH MpOMHJieHa KHCJOPOROM BO3Lyxa. /— HCXOHaA OKHCb MesH, 2 OKHCb 

Menu nocsle peakyuu mpx 300°, 3 — oKHcb MegH Mocwe peakyuu mpu 400°, 

4 — NCXOJHaH 3aKHCb Megu, 5 — 3aKHCb MegH Noce peakuun mpu 350°, 
6 — uCXOHad MeTaJIM4ecKad Meyb, 7 — Meh Nocae peakyuu mpu 300° 
_ Takum o6pa30M, B IIpHCYTCTBHH MpOMWJIeH-BO3AYIIHOM CMecH MpoHcxogUT’ 
ICCTA HOBJIEHHe OKHCH MeJH lO cucTempl Cu2O0 +Cu uv oxucsienne MeTaludeckon 
el AO 3aKHCH. PeakllHa OKHCJICHHA TIpONWleHa B aKPOJIEHH MpoTeKaeT B NPH- 
/TCTBHH 3aKHCH Mey. IlosBieHHve MeTaJIM4YeCKON (a3bl B ITOH CHCTeMe MOXKET 
ITb OOYCOBIEHO BOCCTaHOBeHHemM CuzO fo metasisia. AHamu3 OTXOAAMIUX Ta- 


{ CuO 

Z © Guy0-Cu-Cud 

J Cu 

: Cu,0- 

7 Cu,0 

g Cu-Cu,0 
SSA a SO SN SS Pe 


———d 


Puc. 2. U3menenve das0Boro cocTaBa MeHOOKHCHOTO KaTasiMsaTOpa MpH 

BOCCTAHOBJIeHHH erO Mponusen-asoTHOH cmecbio. | — HCxXOfHAaA OKHCb 

memu, 2 — OKHCb Me—H Mocue BOccTaHOBeHHA NpH 300°, 3 — oKNCcb MedH 

mocyie BOCcTaHOBeHHA pH 400°, 4 — ucxofHaad 3aKuCb Mefu, 5 — 3aKHCb 

mMelH Mocule BOCCTaHOBeHHA MpH 200°, 6 — 3aKHCb MeAM MOCIIe BOCCTAHOB- 
weHuad mpu 350° 


IB, OOPasyIOUIMXCA IPH OKUCIeHHH MpOMMeHa, WOKAa3bIBAeT MOUTH MOJ1HOe OT- 
MTCTBHE B HUX KUCNOpOsa. CileMOBaTeIbHO, BO BPeMA PeakIHH KaTau3saTop 
160TAeT B BOCCTAHOBHTEeJIb HO Cpese H NOSTOMY BO3MOXKEH Nepexog Cu2zO —> Cu. 
I U3yYeHUA STOO cbasoBoro MpeBpallleHHA KaTaNMsaTOp OOpabaTLIBasICA PH 
mmepatype 200—400° cmecnio Mponusiena c asoTom, conepxamelt 10% mpo- 
WeHa U MeHbie 1% Kucnopoga. PesyuJbTaTEI penTreHorpaduyeckoro anausa 
yKasaHbl Ha puc. 2. 3uayuTembHOe BOCCTAHOB/ICHHe 3AKHCH Me] 20 MEM HaGJIIO- 

105 


yaetca mpu 350°. TIpomyckanne cmecn Ha oKucbIO MegH mip 300° npuBogu 
K WaCTHYHOMY BOCCTAHOBJIeHHIO OKHCJa Jo Merasia. Tloppmitenve Temneé 
patypbi qo 400° Beyer kK OpicrpOMy H MOMHOMY BOCCTAHOBJEHHIO OKMCH MeM J¢ 
mean. Baeyenne Ke KUCIOPONa B PeaKIHOHHY}O CMeCb, KaK ObIIO CKa3aHO BBILL: 
(cm. puc. 1), npHBoqUT CHOBa K YaCTHYHOMY OKMCJEHHIO METAIJIHUeCKOH MeIH J¢ 
3akucn. OkuCb MeJM Mp 3TOM peHTreHorpaduyeckn He OOHapyKuUBaercsA 
Takum 06pa30M, H3MeHeHHeM OTHOMEHHA MpOMWieH : KACIOpOX B peaKILHO 
HOM CM€CH MOXKHO MOaBUTb WI YCHIUTb Ipolecc BOCCTAHOBJIEHHA 3aKHCH Me 
M3 cKa3aHHoro BbIIlle BUAHO, YTO COCTaB KaTaJIM3aTOpa CaMOperysupyercs 
HasMunemM OOpaTHMOro Mpollecca BoccTaHoBeHHA CuzO no Cu uw okuceHHs Ct 
yo Cu2O. B saBucumocTH OT cocTaBa peaKIWMOHHOM CMeCH HW TemMepaTyPHbIX yc 
JIOBHIi KaTaIHTHYeCKOrO Mpollecca *PasoBblt COcTaB KaTaslM3aTOpa H3SMeHAeTCH 
W IIpOuCXOUT H60 OCOoralleHHe 3aKUCH MeJM MebIO, JIHOO MOBbILMeHHe Comep2Ka 
HHA KUCIOpOla B 3akNCH Mew. B oOouxX CulyYaAX KaTaJIMTHYeCKaH AKTHBHOCTI 
10 OTHOWIEHHIO K OKHCJICHHIO TIPOMWeHa B akpOJIeHH u3MeHAeTCA. BBenenne 
B OJHOM Culy¥ae KUCMIOpORa, a B UpyroM — MponnseHa NPHBOAUT K NOBBILWeHH 
AKTUBHOCTH KaTau3aTOpa, YTO CormacyeTcA C JaHHbIMH pxAya naTeHToB (* §)) 
B KOTOPbIX PCKOMCHAYeTCH MPOBOAUTh pereHepallHio MeAHOrO KaTasMsaTopa 
mpeKpallieHvem Oa WponHiena WIM KUCTOpOra. 


VUucrutyt du3snyeckoH XHMHH Tocrynusto 
Axkajlemun HayK CCCP 25 VII 1957 
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Jloknane Akanemun HaykK CCCP 
1958. Tom 119, No 4 


PH3HIECKAA_ XHMHA 
M. M. KYCAKOB u J. H. HEKPACOB 


HOWbBEM )KUAKOCTH B KAMMJWISPAX MEPEMEHHOrO CEYEHHSA 
WM KANMJWIAPHbIM THCTEPE3HC 


(I]pedcmaeaeno axademuxom A. B. Tonaueeoim 8 VIII 1957) 


nA KamuJWispHbIX Tpy6oK c KpYyrvIbIM NOMepeyHbIM CeyeHHem BbICoTa A 
ANMJIJIAPHOPO MOXbeMa HEBASKOH XKUAKOCTH MOXeT OpITh HalieHa W3 yCJIOBUA 


oU 
a =O (1) 


Te U — norentuasb uaa 3Heprun CMauMBalouleH KHIKOCTH B KanwlJApe: 


h h 
ee reg \ r*hdh— 2na\ r dh, (2) 
0 0 


le 9 — MIOTHOCTb %KHAKOCTH, g — YCKOpeHHe CHJIbI TAKeCTH, fF — paduyc 
aANMJIApa H o — MOBEPXHOCTHOe HaTAXKeHNe MRKUAKOCTH Ha TpaHule C ee Ha- 
IMLAaOULHM MapoM. Bpiparxeuue (2) cnpaBeJIHBO B MpeMNOJOXKeHHU, UTO MEHHCK 
eeT ccbepHyueckylo (bOpMy H X2KUJKOCTb CMaUMBaeT CTEHKH KanMaApa. B 3Tom 
IpaxkeHun PyHKunA r = f(A) onpexenseT dopMy KanuApa (mpescraBs A10- 
ero coOol MOBepXHOCTb BpallleHHA BOKPYF OCH, COBNaalolleH C OCbIO KalMJ- 
apa); WIA WHIMHApHuecKkoro KannApa rf = fo, re ro— pakuyc KanHaasapa; 
1A KOHHYCCKHX KanusApoB fr = a + bh, rye au 6 — nocrosHuHble BeEAMY HBT; 
IA MepHOAHYeCKH Cy2KHBALOMLeroca HW paciIMpsAlouleroca (HampuMep, mo cHHy- 
MMJlasIbHOMY 3aKOHY) KanwApar = « + Bsinyh,rgea, B uv y — nocToAHHpIe 
2MUMHBI, HT. I. JJeHcTBUTeJIbHbIe H MOMOKUTeIbHbIE KOPHH M1, he,...,h;..., 
paBHeHHs (1) npu (0?U /Oh?)p = hy >0 COOTBETCTBYIOT BbICOTaM, OTBeYAIOU[HM 
CTOHUMBOMY paBHoBecHio, a mp (0?U/Oh?), — 1, < 0—BbICoTaM, OTBeUaIOLIMM He- 
2TOHYMBOMYy paBHoBecuio*. [loqbeM *%XHAKOCTH B KallWJWIApe MPOMCXOMMT B HH- 
opBasle 3HayueHHH fA or O fo Ai, HIM OT h; No hj+1, CCM B ITOM HHTepBase 
U/oh <0; mpu 3HaveHuax 2%e, COOTBETCTBYIOUIMX MHTepBadaM, JIA KOTOPbIX 
U/dh > 0 nobem %KUAKOCTH B KallWJJIAPe MO*KeET ObITb OCYULECTBJICH JIMUIb 3a 
qeT BHelHeH paOoTh. Jia WHnMHApHyeckoro HM KOHHYeCKOrO pacxOAAUleroca 
anuuiApa CyllecTByeT OJHa BbICOTa KalWJIAPHOrO MOWbema, JWI KOHMYeCKOTO 
KOJAuLeroca (OTKpbITOrO)— Be BBICOTHI (7), MIA MepHOMMYeCKN CyrKalouleroca 
pacuupslouleroca KallvsIApa — HeCKOJIbKO BpICoT. B  mocjdeqHemM cary yae 
cerjia llojlydaeTca KOHEYHOe YHCJIO BBICOT, OMpeesIAeMOe UHCJIOM JeHCTBH- 
3JIbHBIX H MOJOXKUTebHbIX KOPHeH ypaBHeuna (1), T. e. POpMOH KanusIApa, 
JIM BUOM cbyHKuuH fr = f(A). 

BpIcoTbl KaNWJIAPHOFO MOMbeMa XKUAKOCTH B KallWJWJIApe MepeMeHHOrO Ce- 
®HHA MOLyT ObITb HalieHbl Tak2>Ke UH H3 COBMeCTHOrO pelleHHA (HalpuMep, rpa- 
MueCKOFO) OYeBHAHOM CHCTeMbI ypaBHeHHH 


26 


hog = 3) 
r= f(A)! 


* YnoMHHaHHe O BO3MO%KHOCTH CYUICCTBORAHHA HECKOJIbBKHX MOJIOxKEHHHU PaBHOBecHA 
WIIKOCTH B Kallusuiape MepeMeHHOro CeveHHsA HMeetcs B ('). 
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VurepecHo OTMeTHTb, YTO AVIA KanHJIApa, cbopMa KoToporo Cae 
ypaBHeHvem r = 2o/heg (BHYTPCHHAA MOMOCTB KallulaApa sie: res al 
runepOoubl rh = 20/eg BOKpyr BepTHKab HOU ocu), 1100acd BbIcoTa Oy AeT 

on. 
S CRN Vireo C 9THM OOCTOATeIbCTBOM CBA3aHa HaOsloqaeMad WHOTa He 
OMbiTe LWIA HEKOTOPbIX XHAKOCTeH HeBOCIMPOH3SBOAMMOCTH BbICOT Kalla p HOF 
ropema. Bo MHOTFHX CJyYaAX IWWIMHApMueckue KalWJApbI Ha CaMOM Be 
o6saaioT MepeMeHHBIM CeYeHHeM HM ecu *OpMa KallHJJIApa HM 3HaueHHA a ft 
JWI 2KMAKOCTH TAaKOBbI, YTO XOTH Obl MPHOJIM2KEHHO BEINOMHACTCH ycJIOBHe F al 
—2c/eg, TO Ha OMbITe HaG/OAalOTCA HEBOCIPOHSBOMMbIe BbICOTPI KanWiJAp Hu 


ro mojy/bema. 


0g 10" 


Aabnenue hp 
4 ad 10° 


i 
| 
2 i Se ee an Se epee 


Puc. 1. a —Ilpodunb Kannasapa: 9KCIepHMeHTaIbHbIM (CMIOWHAA JIH- 

HHA) H BbIUHCJICHHBIM (MYHKTHpP); 6 — 3aBHCHMOCTb NOTeHIUHaIbHOW 9HeEPrHH 

CHJI TAXKCCTH H KalHJVIAPHbIX CHJI, EHCTBYIOUIMX Ha KHAKOCTb B Kanusape, 

OT BbICOTbI; 6 — 3ABHCHMOCTb PHApOcTaTHYecKOrO HW KaNHMAPHOTO aBwie- 
HHA OT BBICOTHI (rpadHyeckoe pellieHHe CHCTeMbI ypaBHeHult (3)) 


OKCIePpUMeHTaJIbHad MPOBepKa M3JOXeHHbIX BbIle CoOoOpaxenult Onia mpd 
BefleHa Ha KallWJJIAPHOM MOQbeMe BOAbI B CXOMAMIMXCA KOHHUeCCKHX, a Take 
B CMe€lHaJIbHO M3POTOBJICHHbIX CTCKJIAHHbIX KamMJIApax, MepHoquyecku cyxa: 
IOMLAXCH WM paclUMpAOUIMXCA NO CHHYCONJaIbHoMy 3akoHy. Huxe, B Bue mp 
Mepa, JIA CHHYCOMMaIbHOrO Kanwsiapa, MpuBelenbl rpadpuku U = f(h)* 
heg = f(h) uw 2o/r = f(h). Ha puc. la cnnomunoi Kpusoli us06paxer 
(bakTHYeCKUH posh OAHOTO U3 KanMJJIApoB (MOMyUeHHbIT M3MepeHHeM MO] 
MUKPOCKONOM BHYTPeHHUX JHaMeTPOB KalMJJIApa, NOMOBUHA KOTOPOrO Obwlé 
CouWIMpoBaka), a MyHKTHpHOll — npoduib, paccunTaHHp m0 ypaBHeHHK 


* TC ¢ — 
Ha rpadpuxe U = f(h) snayenne U = 0 ycnopno copMelleHO C HaHHu3WIuM 3Ha4eHHeM 
SHeprHnu. 
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*=a-+ Bsinyh, nocrosuupie «, B uy KoTOporo OpwiM HaliyeHbl ycpeqHeHvem 
De3yJIbTaTOB H3MepeHHA 2r mpH pasHEIx A. Oxa3amo0cb, 4TO WIA paccmaTpu- 
3aeMOro Kanuiapa « = 0,034, 8 = 0,022 un y = 3,38. Kak sugno ns rpacn- 
kop U = f(A) (puc. 16), heg = f(h) u 2c/r = f(A) (puc. le) qua annoro Ka- 
THIAPa H BOM AOURKHO CYULeCTBOBaTb JeBATb BbICOT KalWJJIAPHOrO Mokbe- 
a, H3 KOTOpHIX MAT (Ay, As, hs, hu hy) COOTBETCTBYIOT YCTOHUMBOMY paB- 
HOBeCHIO MH UeTHIPe (fhe, hy, hg u hg) — HeycrotuuBomy. Ha onpite (Kak pu 
qoybeme, TAK HW MPH ONyCKaHHH %KHAKOCTH) HaOOJaHCb BCe€ MATb BBICOT, 
(pakTH¥eCKH COBNaaioluwux C BHIYHCeHHbIMH M0 (1) HH (3). HanOouee ycror- 
YHBOM B paCCMaTPpHBaeMOM cCJly¥ae OKa3allacb MepBad U3 YCTOHYMBIX BBICOT, 
4TO corlacyeTcax c rpadukom U = f(h). 

_ Takum o6pa3oM, BbIBO O CYII[eCTBOBaHHH HeCKOJIbKUX BbICOT KalWJIJIAPpHOro 
NOMbeMa JIA KalWJJIAPOB MepeMeHHOTO CeYeHHA, H3BECTHOM MO], Ha3BaHHeM Ka- 
MHJIJIAPHOrO THCTepesHca, MOXeT ObITh NOYYeH H3 pacCMOTPeHHA OOMLHX YCJO- 
BHH paBHOBeCHA XKHAKOCTH B KanHApax. 


Ilocrynus0 
29 VII 1957 


! : WMTHPOBAHHASA JIMNTEPATYPA 


1 A. 1O. Taspugzos,' Teopua kanuinapubix spsenni, M., 1851,crp.201. * H. Bou- 
asse, Capillarité, phénoménes superficiels, Paris, 1924, p. 189.4 
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Jloxuayn Akaflemun Hayk CCG. FE. 
1958. Tom 119, Net 


PHSHTECKAA XHMH 


A.W. JIEBHH u C. C. CABEJIBEB 


O MEXAHH3ME AHOJHOFO OBPASOBAHH SA 
BHXPOMOBOM KHCJIOTbI 


(ITpedcmaeaeno axademukom A. H. Ppymkunoim 22 VII 1957) 


IIpamoi smeKTpoxuMvyecKHli MeTO MOyYeHHA OXXPOMOBOM KUCJIOTHI OC! 
HOBaH Ha HCHOJIb30BaHHH paBHOBeCHA, YCTaHaBJIMBalOulerocA Mex*Ky XPOMaT 
HbIMA @HHOHaMH B OTCYTCTBHe TOKa (?): 


2CrO? + 2H+ = 2HCrO7 = Cr.02- + H,0. 


Kak mokasbipaeT onbiT (7), C yMeHblieHHemM PH uU_ KOHWeHTpHpOBaHnHe! 
3IEKTPOHTA, COJep2KalllerO XPOMOBbIN aHrHApHA, yKa3aHHOe paBHOBecHe CBI: 


raercd BmpaBo, T. €. B CTOpoHy OOpasoBanusa Cr,O7 . 

MoxkHo OxKuaTb, YTO %KeMaeMble U3MCHEHHA B HOHHOM PaBHOBeCHH NOH 
HEHbI OMpeeeHHbIM KHHETHYeCKHM 3aKOHOMepHocTam. B camMom jlesle, 3 pac 
CMOTPeHHA IJICEKTPOAHbIX TPOWeCCOB B XPOMOBOM BaHHe (*) CaelyeT, YTO MPH WO 
CTaTOUHO BbICOKOM MOTeHIMale, CO34aBaeMOM Ha anole IPH BleKTpoH3e, Ha 
JuoaeTcH BeCbMa pe3sKHi cCABur pH anomutTa B KuCcyIo OONacTb. Ecuim B3ATS 
BOJHbI pacTBop OuxXpoMaTa HaTPpHA, TO MpH BbICOKOH MMOTHOCTH TOKa, 
BCJICACTBHE 3HAYMTeIbHOH MOMAPH3alNH, MpeocOaalouluM AHOMHBIM Mpolec- 
COM MO?KeT ObITb peaKUHA OOpas0BaHHA M30NOJIMXPOMOBbIX KHCJIOT THMAa: 
HO (CreOQs)n, T. €. HyCrzg O7, HeCrg0y9, H2Cr,O,3 ¢ o6pas0BaHvem XpOMOBOrG 
aHrupua, KOTOPHIM KOHUeHTPHpyeTCcaA B MpHaHOAHbIX COAX B BUe OAXPOMO- 
BOH KHCJIOTbI H €€ aHaJIOrOR. 

Jl1A WpakTHyecKOroO OCYIUeCTBICHHA peakKUMU OblWIM paCCMOTPeHbI aHOAHbIE 
MpoOlecchl B BaHHe, MMeIOULeH HEKOTOPOe CXOJCTBO C PTYTHBIMH IIeKTPOMIK3e- 
paMH, IIPHMeCHAeMbIMH B TPOH3BOACTBe XJOpa HM UWLeOUU: 


Hg~| HO, NaOH || H2O, NagCr,0,, HyCr,0; | Pbo?. 


Ano Hoe MH KaTOAHOe MpocrpaHcTBa pasfeeHbl LMacparMoli, a aHOJOM CLYXKHI 
ABYOKHCb CBUHIa. IIpu sekTpouuse B KaTOMHTe OOpasyercs WeOUb, a B aHo- 
JIMTe€ — NOJMXPOMATHBIN pacTBop, CoMepxaulHH, NOMHMO OHXpoMaTa HaTpHA, 
OUXPOMOBYI0 KHCJIOTY, KOHIeHTpaluA KOTOPO!i NO Mepe TeYeHUA aeKTPOMH3< 
YBeJIMYHBaeTCA. 

PaccmMoTpeHie BO3MOXHbIX aHOAHbIX MpOWeCcCOB Ha BIeKTPOMe U3 TBYOKUCE 
CBHHIa NOKa3bIBaeT, YTO paspA THAPOKCWIbHbIX HOHOB 3]leCb COMPOBOKMaeTes 
BbICOKOH NoJApHsanek (*). [pu Wocrarouno 6ombuiol nOTHOCTH TOKa Ha aHo 
Ae B KONeYNOM HTore HaOvwlOfaercH yBeIMueHHe KOHMeHTpaluH HOHOB CreOQ2 
HW HapacTanve KHCJIOTHOCTH aueKTpOHTa. B TaKOM Culy¥ae AKTHBHOCTh HOHO! 
OH SHAaYHTeJIbHO MOHHKaeTCH WH NOTeHUMAal paspxyla UX CTAaHOBUTCA oOUeH! 
OOJIbILNHM. 

MMeHuo noromy, 4TO aHOAHOe OKUCeHHe PHAPOKCHJIbHbIX HOHOB B CHJIbH 


KHCJIBIX PaCTBOPax CONPOBOXKTaeTCA 3aMeTHbIM TOPMO?KEHHEM , CTAHOBUTCH BOS 
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lO*KHbIM TeEYeHHe Apyrux mpoweccos. Morxuo nolaratb, YTO Ha aoe OyLeT mpo- 
COMMTb OHH H3 CieLyIOWIMX Mporeccos: 


0,0002 T Ht]4 [O, 
9H,O—4e-> 0, 4+ 4Ht oy = gt + WPT Ig! HOE l (1) 
2H,O —2e->H,0,+2H* — a = + OMT), ae ETO) 
0,0002 T Ht]? [O 
HO —2e>O0+2H* — gg—o) + SET ig (FIO) (3) 


) KOTOPOM H3BeCTHO (°), YTO Oy, 2 H G3, BbIUHCICHHbIe H3 3HAaVeHHH CBOOOAHBIX 
Heprult peak (1), (2) u (3), paBHbr coorBercrBeHHO 1,229; 1,776 u 2,42 B. 
sbICOKOe S3HaYeHHe PaBHOBeCHOTO NOTeHUMala peakuuu (3) MOKa3biBaeT, 4TO 
OpasoBa nine aTOMapHOrO KHCIOpoya 10 ypaBHenuto (3) B NpHcyTCTBHH HOHOB 
7202 BO3MOXHO JIMIb B TOM CuIy4ae, CCIM OKNCIeEHHe OUXPOMATHEIX aHHOHOB 


(POHCXOAUT C OOJIbIINM NepeHanpsAxKennem. Oqnako, Kak 9TOCeLyer u3 puc. |, 
HaveHHe AHOAHOTO NOTeHUMala @_ B BaHHe, COfepxailleH OuxpomaT HaTpHsA,. 
ake IIpH 3HavHTeIbHOH MIOTHOCTH TOKAa 

€ JOCTHTaeT BEIHYHHEI 93. a/dm? 

_ MoxxHo, no-BuyuMoMy, CilelaTb 3akJ10- 40) 
e€HHe, YTO OKNCJeHHe BOJbI Ha aHoe mpo- 
CXOMMT C OOpas0BaHHeM MOJIeKyJApHoro 
deakuna (1)), a He aTomMapHoro (peakius 

3)) KucTOposa. 30 
_Tlo Ineccrony (°), Bce HeoGpaTuMpre 
polleccbl aHOJHOTO OKUCMeHUA MpoTeKaior 

pes mpomMexyTouHoe OOpa3oBaHHe mepe- 

CH BOJOpoya, T. e. MO cxeme (3). Ecau 20 
e€MOBaTb STOH ruMOTese, TO MOXHO Mmped- 
JlaraTb, YTO H Mpollecc nowyyeHuA Ou- 
OMOBOH KHCJIOTbI OJI2KeCH MpPOXOUTb 
pe3 cTafluio NepBuuHoro oOpa30BaHusA 
202 Ha aHojle. Bce xe NOOOHBIM Mexa- 
3M pa3pxAya B paCCMaTPHBaeMbIX YCJIO- 
AX MasloBepoxTeH. 113-3a BecbMa 3HauH- 
2JIbHOH KOHIeHTpalluH OUXPOMaTHbIX aHu- 
OB HM Maou akTuBHocTtH He2O B mpn- 
HOJHBIX CJIOAX CKOPOCTb OOpasoBaHHA H2O02 
WIKHA ObITb BeCbMa He3HAaUHTeJIbHOH. 
clecTBHe STOTO MOTeHUMal gs peakunu Puc. 1. U3menenne notenunana anoja 
Spaso0BaHnA mepeKUCH Bolopoya CIBHHYT Pa Cc YBeJIMYeHHeEM TWJIOTHOCTH TOKa U,, 

NOMOKUTeIbHYyIO cTOopoHy. Ecan xe ® ee ees — 500 ria: 2 — 
GeCTb Jlajlee, 4YTO B OTCYTCTBHeE JenousA- 
usaTopa epekucb BOJOpojla OpicTpo pa3uaraeTca (Ha BOY HW KHCJOpOs), TO 
OXKHO ClelaTb BIBOL, UTO HHYTOMRHbIe KomMUeCTBa H2O02, KoTOpble OOpasyroTca 
Jecb, He ycmemwT OKa3aTb 3aMeTHOTO OKUCuJIAIoUlero JelicrBua. Takum oOpa- 
M, BUHAHHeEM MepeKuCu BOJOpofa Ha KMHeETHKY OOpa3s0BaHus OX POMOBOH 
UCIOTHI MOXKHO I1peneOpeyb. 

Bmecre c TeM, HaOs10,aeMad pH 21eKTpoOsH3e pacTBOpOB OUXpCMaTa HaTpHA 
Oblib BOJbI B AHOMHTe yKa3bIBaeT Ha MpoTeKaHHe Mpolecca ee pasorwKennsA. 
TO MpOUCXOAUT, M0-BuAuMOMy, 10 peakunn (1), KoTOpad, OAHako, TakxKe Mpo- 
*KaeT C TCM MECHbIllel CKOPOCTbIO, 4eM BbIlle COJepxaHHe OuXpoMaTa HaTpHA 
/MCXOJHOM pacTBope. OrmeyeHHoe OOCTOATEJIbCTBO NOSBOAeT CeaTb BbIBOL, 
fO ONTHMAJIbHbIe YCJIOBUA IIeKTPOMM3a OAXpOMaTa HaTpHA HaxofsTcA B O6- 
acCTH BbICOKHX KOHUeHTpanun NazCr2O7B aektposmute. [Ip arom npeBaslupyto- 
‘MM aHOJHbIM MpOleccoM ABIAeTCA peakUNA OOpasoBaHuA CBOOOAHOK Ouxpomo- 
4 KUCOTDI WH ee aHasOrOB —— H30MOJIMKUCIOT 3a C4eT HemocpeCTBeHHOTO 
JacTHA aHHOHOB Cr2O2— B aHOJHOM IIpolgecce. ; 


f 
| 
| 


la 


{11 


uTO BE 


V3 paccmorpeHua aHoyHoro mpollecca HeTpyAHO 3aMeTHTb, 
coKad aKTHBHOCTb MOHOB CreO?7 B aHOuHTe OjaronpuATcTByeT MpoTekaHy 
peakWHH MOyYeHHA OMXPOMOBO! KHCMOTbI M TOPMOSHT BCe OCTAJIbHBIC Mpe 
neccbr. B noub3y BbICKa3aHHOl TOUKM 3peHHA TOBOPUT H TO OOCTOSTEJbCTBS 
YTO BbIXOA 10 TOKY XPOMOBOPO aHTUApHAa (puc. 2) ObIcrpo BospacTaeT C yBeAH4 
HueM KOHWeHTpalluH OuxpoMaTa HaTpHA, MpH 9TOM oOpasyloTCA CoeAMHeH 
Na,O(CrOs)a- 

[louru eRMHCTBeHHBIM 9JICKTPOAHBIM MaTepHaJIOM, MPHTOAHbIM JWI OCYULeC* 
BICHHA MWpollecca oOpasoBaHua CBOOOXHOH KUCJIOTHI, ABI ACTCA CBHHell, EB 
OBepXHOCTH KOTOpOrO ABYOKUCb oOOpasyeTca Cc OoubuIeH CKOPOCTbIO, 4 
paspaq OH” uaa H2O npu sanHpix HX KOHIeHTpallMAx. B cayyae pa3spA 
aHHonHos CroO? cBuHell JelicrsyeT Kak KaTau3aTOp, 4YTO CBASAHO C OOpasoBs 
HHeM Ha efoO MOBepXHOCTH JBYOKHC 
CBHHIa, HPparoilelt poJlb cBoeobpai 
Horo MepeaTuvka KuCOpoa ( 
se al SeKTpOXuMUTecKHH Mpolecc oOpase 
Eaey BaHUA OHXPOMOBOH KUCJIOTHI He Mé 

*KeT ObITh YCMeWHO OCylItecTBIe 
eculw ero cKopocTb Mata. Ilostom 
HeOOXOMMMO CJICIUTb 3a TEM, 4TO 
O6beM JICKTPOJIMTAa, OMpeeJ AIOUL 


ZH Ce, 07 


1 1 4) 1,445 KOHMeHTpalluio pacTBopa, u amme 
40 100 300 500 700 3M 400 6 6 em wast Harpy3Ka Ha BaHHe HaxolMsu 
[Na, Cr,0,] B CTpOro OMpeyeleHHOM COOTHOUIY 


Puc. 2. Sapucumoctp Bpixofa HeCreO7 mo ToKy HUE 


OT HavasbHOH KOHUeHTpawuH NaeCreO7,. a — 
HacplimgenHe mpH 30°: 6 —npu 35°: @ — npr 
40°; e —mpu 45° 


3a KOpoTKHH MepHo BpeMeHH, 
TeyeHHe KOTOpOrO MpoucxosuT oOp 
30BaHHe OombuIoro KosIMUecTBa 6) 


XPOMOBOH KUCJIOTHI, PHApOH3 ee f 
ycneBaer mponsoitu. Tlostromy up BbICOKOM OObeMHOM MOTHOCTH TOKAa HM Ope 
TpOM OTBOJe OOpasylollelicA B AHOMMTe KUCJIOTHI BbIXO] M0 TOKY 3aMeTHO yBi 
smunBaetca. [loOounbre peakiuu, CHMKaloulHe BbIXOA M0 TOKY OAXPOMOBO Ki 
JIOTHI IPH JIEKTPONH3e, JLyUWIe BCerO YCTPaHAIOTCA, CCIM KOJIMYeECTBO AaHOJIN? 
B IIPOCTpaHCTBe MexIy uadpparMoH MW CBHHIOBbIM aHOJOM TipeebHO Mal 
AHOJIMT JOJXKeH HaXOAUTbCA B BUe TOHYAalitero, HempepbIBHO WupKyUpy! 
utero culod. Lupky1Auusd HeOOXOLUMa TakxKe JIA TOTO, YTOOHI OUXPOMOBAA KUO 
mora, OOpasyioulaxicaA R OOMbLIOM KOMUeCTBe, Cpa3y Ke ylalqlach U3 aHONUTA 

[Ipamoe 91eKTpOJIHTHYeCKOe NOWTy4eHNe OUXPOMOBOi KHCJOTHI, HM NOJMXpoM 
BbIX KHMCJIOT, COWepKalllMXcA B MOJMHXPOMATHbIX pacTBOpax, MpelcTraBssae 
MpakTHYeCKUH MHTepec, TaK KaK M3 TAKMX 9CKTPOJIMTOB B aibHelutem yaerc ’ 
NOMYYAT KaTORHbe OTORKCHHA KOMMAKTHOTO XpoMa. 


t 
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Ypabcku nomuTexuwueckuit MHCTUTYT 


Tloctynuao 
um. C. M. Kuposa 


21 VII 1957 
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] 


PH3SHIECKAA XHMHA 


| to. A. MMEHTHH 


XEMA PACYUETA ®H3NKO-XHMH4YECKHX CBOMCTB MPOM3BOJHbIX 
! MAPA®HHOBbIX YIJIEBOJOPOOB 


(IT pedcmaeaeno akademukom B. A. Kasaxcxum 2 VIII 1957) 


| SakoHoMepHocTH psa *bu3uKO-xMMMUeCKHX CBOLCTB Pa3IHUHbIX KJIaCCOB 
TUIEBOAOPOAOB MOryT ObITb yCMelWIHO OTOOpaxXeHbI C MOMOULbIO BBEeHHbIX 
. M. Taresckum npedcTaBnenuii o THMax M MOTHNax yruepod-yrnepoxHbIx 
yrulepod-Bosopoyupx cBasel (*). OcHoBprBaemad Ha STMX MpelcraBneHusax 
eMa pacueTa Qu3HKO-XHMHYeCCKHX XapaKTepHCTHK yrueBoRopoxos (7) Aaer 
opomiee CoBnaweHve SKCIeCPHMeHTAaJIbHEIX HM BbIUHCJICHHbIX 3HaYeHHH Cu3HKO- 
MMHYeCKHX BeJIHYHH, a CJIEMOBATeIbHO, MO3BONAeT HaXOJUTb (:pH3HKO-xXuMUYe- 
We XapaKTepHCTHKH elle He HCCIeEAOBaHHbIX H JaxKe He NOMYIeCHHBIX COeLMHE- 
HH, BOSMOXKHOCTh NOMYYeHHA KOTOPHIX pelCKa3blIBaeTCA TeopHelH XHMMYeCKOFO 
TpoeHus. 

Bombuioh TeopeTHuecKHH MW pakTuyecKuli HHTepec MpeAcTaBaer BoMpoc 
TIIPHM€HUMOCTH YKa3aHHbIX MpelcTaBeHHl JIA paspaOoTKH CxXembl pacueta 
M3HKO-XMMUYeCKHX CBOMCTB JpyruxX KaCCOB OpraHHuecKHX COeAHHeHHH (No- 
HMO yrieBosoposoB). B wacrostel pa6oTe MbI paCCMOTpHM, HallpuMep, mpo- 
3BOJIHbIe TapadMHOBbIX YyreBOLOpOZOB oOuleH copMyvibI 


CpHente—mX ms (1) 


e X — OJHOBaJIeCHTHaA 3aMelaioulaA rpynna. 

Pacnpocrpanad mpescraBseHHa Oo MOATHMaxX XMMHYeCKHX CBA38eCH* Ha COelH- 
e€HUA STOFO CTPpOeHHA, MbI NOaraeM, 4TO CBOMCTBa CBA3H, Kak HM B Cylyuae yrvle- 
OpoOMoB, ONpesemA10TCA TiaBHbIM OOpa3s0M BJIMAHHeM aTOMOB, YYAaCTBYIOULUX 
“ee O6pas0BaHHH, H aTOMOB, HeMOcpeACTBeHHO CBA3AHHBIX C MOCeqHuMU. OG6o- 


yauum cpBa3sH C—C,C—HuC— X pasubix moxrunos AA coequnenuit 
rpoenua (1) B oOnem Buse CremyIoWlMM oOpasom: 


@)s> CC pCa: (2) 


le i u j YKa3bIBaloT Ha MepBUYHOCTh, BTOPHYHOCTh, TPeTHYHOCTh UJI YeTBEPTHY- 
ICTb YIePOMHHIX aTOMOB, OOpasylouux cBasb (i, j = 1, 2, 3, 4), a MHMeKCHI 
yw l moKa3bIBaioT, CKOJbKO rpynm X HenocpeACTBeHHO CBH3aHO C JlaHHbIM 
‘omom yruepona (k, / = 0, 1, 2, 3). Tlogrunp: cpa3sei, XapakTepHbie Mia 
JOM3BOHBIX 9TAHA WM MeTaHa, MOXKHO He YYUTHIBATb, TaK Kak Y BbICIUMX TOMO- 
OB OHH He BCTpeyalorca. ; 

Tlonpiraemca mpeycTaBuTb Telepb HekOTOpoe MW3HKO-XHMHYeCKOe CBOH- 
‘Bo P (mMoneKynApHE oObeM, pedpakiwa, sHeprua OOpasoBaHuA M3 aTO- 
BUT. I.) QA BellecTBa (1) Yepes COOTBeETCTBYIOUIMe Mapl{MaJIbHbIe CBOHCTBA 


3 pt (H), pk(X), MpuxoAALIMeca Ha OTJ@JbHbIe XMMHYECKHE CBASH YKaSaHHbIx 
YITHNOB, UHCIO KOTOPHIX B JaHHOM coesMHeHHHM OMpeneiseTca Koahipue 


NS rae Ss J 
* Tympl CBa3eH y 9THX CcoequHeHHH —C — C—, —C —H, —C—X. 
Bea va 


Bax. 89 413 


ItHeHTAaMH we ni (H), nk(X); Torga 


k k 
Xm = DAM pet Dhak (H) pH) + WOO PH). 


k k 

Oxa3bipaerca, omHako, uTo Koapdpunventsr n'(H) u n#(X) sapucat -01 

Kospunnentos #2! w MoryT ObITh MpeACTaBJeHbI JIMHeHHbIMH KOMOHHAaLLHAME 
J 


MOCJIENHUX: 
no (H) = 3 (nt + n2 + n+ n+ 9 + n92), 
ny (1) = 2 (nig + mi + mig + mig + is + nig) 
ne (H) = nig + ni + nig + n+ nik + 
ag (H) = 00+ mle + n+ nib + Qnge-t nit + nest mig + n+ my 
ni (H) = %Y, (09 + Wik + nb nk + me + On + nik + mig + mk + nif), | 
no (H) = 4/s (mtg + mig + nig + nig -b ney cb Ms 1b Mog 1b 2mg3 + M95 M8) 
ny (X) = nb nig eh Mig bg 
ni (X) = 2 (nig + me + Mi + Mg + M3 + My), ( 
ni (X) = 3 (ne + ng + ie + Mish Mg Ms 
nh (X) = Mo (nih + may + mi bm + ngs Dns + me hms Eh) 
ne (X) = mig gh ME igh Meh ae terse bh nos bs Mee 
n(X) = M/s (mig + Mg Sr Mg hag hag hg Mpg 255 M44). 
TlogcraBiaa B ypaBHenus (3) BMecro Koodpunnentos n?(H) u ni (X) um 

BbIpaKkeHua (4) yvepes KoapPHUMeHTHI ne M IpynnupyA COOTBeTCTBYIOLL! 


o6pa30M YJIeHbI, NOJYIMM Win (bu3MKO-XHMHYeCKOrTO CBOlcTBa P ypaBHeHHe 
kL 


y 


} 
| 
| 
} 


I 


VoRkl pki 
Per Hon tam eel teil ( 
J 

k hl 
He CcOJepxKallee wieHoB Cc Kosddulluertamu n;. Hoppe nocrosuupre P;; AB 
AMIOTCA KOMOMHAILMAMH MapuMaJIbHbIX CBOHCTB pil, pi(H), p(X), mpuxomr 
UlMeCH Ha BBeeHHBIe BHIIMe NOATHNbI cBAseH C—C, C—H u C—X; moi ue 


MIpHBOAMM STHX BbIpaxenuit Pi;, YTOObI He 3arpoMOxKaTb usvoxKeHue. 

TakuM oOpa30M, (pH3HKO-XHMMYeCKOe CBOHCTBO BelllecrBa P mpeycTa 
JIseTCA B KOHEYHOM CYeTe Yepes YMCA XHMHYECKHX cBA8eH C — C pasnpix m0 
THIIOB H HeEKOTOPbIe BeMUMHBI ie KOTOpble CoracHO CxXeMe pacueTa, JOuDKH 
COXPaHATh MPHOMM3HTebHO NOCTOAHHbIe 3HAYeHHA [WIA BCeX COeMHeHUIt nal 
HOFO Kwlacca. OTH NOCTOAHHBIe He MOryT ObITb B HAaCTOAee BPeMA paccuuTaHl 
Teoperuyecku. IIpopepka mpuroguocru cbopmysh (5) MW, cieqoBaTebHO, BBE 
JeHHBIX BbIWe MpeAcTaBMeHHH MOKeT ObITb OCYWIeECTBIEHA ONpeleeHHeM Bell 
4HH es M3 SKCNe€PHMeHTaJIbHbIX 3HAYeHHH Cu3HKO-XHMHMYeCKOFO CBOLICTBE 
P MIA pasHbIxX coeqMHeHH Bua (1) C MaHHbIM 3amectTuTeem X nH onpené 
JIGHHeM lh M3 JaHHbIX 10 KaKOH-TO OfHOM rpynne coequHeHuH Onpesenennor 
Klacca H CpaBHeHHeM PaCCUHTaHHBIX 0 STHM MOCTOAHHBIM 3HaueHH CBOIICTBI 
PG SKCIEPHMECHTAIbHBIMM 3HAYeHHAMM NocMeLHero Aisa Apyrol rpynnpt coer 
HeHHH. 

Iloka npuBeqennad Cxema Obiia MpoBepena MI Ha pacueTe HeEKOTOPEIX 
3MKO-XHMMYECKHX CBOHCTB OMHOATOMHBIX CHHpToB (X=OH). 

Jia WsuOCTpalluu TOYHOCTH 3THX pacueToB Ha puc. | u 2 Janbr rpaduk 
MOKASbIBalOUlMe CXONMMOCTb SKCHePHMCHTAJIbHbIX HM paCCUMTaHHbIX 3HaueHH 
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MOJIEKYJIAPHBIX OObeEMOB HW pedpakWH HeKOTOpbIX cnupToB. ToukH Ha OcAXx 
aOcIIMCC COOTBETCTBYIOT OTJCIbHBIM H3OMePHbIM ciMpTam pga CyH,,OH: 1— 
HoHaHOU-1, 2— HOHaHON-3, 3 — HOHaHO-5, 4—3-meTunoKTaHo-4, 5—2,5-uMe- 
THIrentaHo-5, 6—2,5-qumetuirentano-4, 7—2,2,4-rpumerusirekcano-4, 8— 
-3,5,5-TpuMeTHurekcaHou-3, 9—2,4 -numerTu,3-sTHIMeHTaHON-3, 10—2,2- qume- 
‘THI, 3-aTHINeHTaHON-3, 11—2,2,3,4-rerpamerumentTaHou-3. 


MA/MOMG 
| 174 / 
455 
jgl % 2 i 
is / 
170 450 
4 2 
NS 
168 S 445 
{66- 
Cte N Oe On Biya me a 440 


(D0 99 FGI aaa 


Puc. 1. Skcnepwmentabno mosyyeHHble (1) Pye, 9. OKCHepHMeHTaJIbHO NomyyeHHble (1) 
H paccuHTaHHble (2) 3HaveHHA MOVJICKYJIAp- H paccunTaHuble (2) 3HaYeHHA MOJICKYJAPHbIX 


HbIX OObemoB V2° B ma/MOMb HeKOTOPBIX e 20 
cnmpros pana CsH,,0H peppaxunit MR B Ma/MouNb penes epee 
cmupToB pata CyH,,0H | 


KupHad JIMHUA MocTpoena Ha pHcyHKax 110 9KCMepHMeHTAaJIbHbIM JaHHbIM, 
TOHKadA — NO paCCYHTaHHbIM 3HaveHHAM. CopmajleHve STUX JIMHHH yOBJIeTBO- 
PHTeIbHO; xoq KPUBBIX Mepeaerca Xopouio. Bes BBeseHuA MpelcTaBeHHi oO 
MOATHNAaX CBASCH B STHX CLYYaAX (MIA H3OMEPOB CTPOCHHA C OMMHAKOBBIM MOJIe- 
KYJIAPHBIM BeECOM) NOJYUMIHCh Obl MOCTOAHHbIe 3HAYeCHHA (PU3HKO-XHMMYECKUX 
XapakTepHCTHK, YTO MpOTHBOpedHO Obl SKCMePHMeHTAIbHbIM JaHHbIM. 


Ta6nuna 1 


SHayeHve MOCTOAHHBIX Den B MJI/MOIb [IX pacueTa MOJIeKYJIAPHbIX OObeMOB 
H petpakuuu OfHOaTOMHbIX CNMPTOB 


hl 20 hl 20 
Pi us MED Pij vs ME Ty 
pe 35,32 9,404 pe 2,37 3, 806 
12 23 
pa 38,57 8,806 pe 4,71 3,924 
3 

pu 26,67 8,194 pee (—3,81) (3,454) 
3 4 

pe 31,50 7,347 pa —5,91 2,528 
33 

pw = = pw —15,64 1,590 

14 34 
po 13,74 5, 262 

22 


* SnyaueHHa 2JTOH KOHCTAHTHI ObIJIM NOJIYYeHb!I JIHWIb H3 OMHOTO ypaBHeHHA. 


| SHaveHua MOCTOAHHBIX ee JIA PaCYeTOB MOJEKYJAPHbIX OObEMOB HU pe*ppake 
WMH OMHOaTOMHBIX CNUPTOB, MpuBeeHHble B TaOn. 1, ObLIM OMpefeneHbl MeTO- 
JOM HaMMeHbIIMX KBal[paTOB H3 9KCNePHMeHTAJIbHbIX SHAYeHHM STUX XapakTe- 
pMCTHK Jia 54 coupToB (MIA KOTOpbIX B sMTepaType MMeIOTCA AaHHbIe 0 d% 
i n®), SHaveHuA MOCTOAHHBIX es (k u / = 0) ana cas3eh C —C, ymanennpix 
WT THAPOKCHbHOM Ppynnbl, COBMaqaloT CO 3HaYeHHAMM COOTBETCTBYIOWIMX MN0- 
‘TOAHHDIX JIA asJIKaHOB, BbIUMCJICHHbIMM B paOotax TaTeBcKoro H COTp., H MOryT 
bITb B3ATbHI U3 (7). HegaBHo CXeMa HCNOMb3OBAaaCh TakxKe VIA pacueTa Mar- 
{MTHBIX BOCIPHHMUYMBOCTeH HEKOTOPbIX CHMPTOB (*), IPHYeM CXOAMMOCTD dKcrIe- 
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PHMCHTAJIbHBIX H PaCCUMTAHHbIX 3HaYe€HHH MarHHTHOM BOCIIPHUMYMBOCTH TaKKe 
BIOIHE YOBICTBOPHTeIbHad. 

Bawio Obl OU€Hb HHTeEPeCHO MPOBePUTb MPHTOLHOCTh W310X%KeHHOM CXeMbI WIA 
pacuera (pH3HKO-XuMHYeCKUX CBOMCTB COeqMHeHHA Apyrux Ksaccop (X = F, 
Cl, Br, J, NH, u tT. g.). Tem He MeHee, yKe Tellepb ACHO, UTO BOSMOXKHOCT 
OObACHCHHA UM MpekcKasaHuA 3HaveHMH GUsMKO-XMMHYeCKUX CBOHCTB OpraHy- 
yeCKHX COeMHeEHHH, MaBaemble, B YaCTHOCTH, TAKMMH IpeJCTaBJICHHAMH TeOpli 
XMMHUeCKOFO CTPOeCHHA KaK BaJIeHTHOe COCTOAHME aTOMA, THM HM MOATHM XUMMYe- 
CKOM CBA3H, OKa3bIBaloTcaA UIMpe, ¥eM ObLIO NOKa3aHO paHee (*), Kak B OTHOLIEe- 
HUM Kpyra OXBaTbIBaeMbIX COeHHEHHH, TaK HW B OTHOWIECHHM Kpylra OXBaTbIBaeMbl 
(pPH3HKO-XHUMHYeCKHX CBOHCTB. 


Tloctynuso 
Lf XT 956 
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cpohcTBax, M., 1953. *® B.A. 3u6opos, 1. A. Teutun, B. M. Tatespcxknu i} 
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Horsane Axaygemuu nayxr CCCP 
1958, Tom 119, N: 4 


PH3SHTECKAA XHMHA 


JI. C. MOJIAK, akanemux A, B. TOMUWEB, H. A. VWEPHAK un He A. KAUKYPOBA 


‘MH3Y4EHME PAQMOJIN3A YIJIEBOAOPOAOB CIEKTPAJIbBHbIMU 
METOZAMU 


IIpu usyyenuu pasno1usa yrieBooposop HanOoubume TpyAHOCTH mpel- 
CTaBIAeT Ka¥eCTBEHHOe MH KOJIMYCCTBEHHOE ONpeeeHHe CFO MPOLYKTOB B KUAKOL 
cpase. CyllecTBeHHY10 MOMOLIb B 9TOM OTHOLIEHHM OKa3bIBaeT U3yUeHHe CHeKTPOB 
MOPIOWleHHA B yIbTpavoseroBol u undpakpacHoli oOmacrax. 

IIpu paquouuse aJiKaHOB MPpOMCXOJMT B OCHOBHOM Mpollecc pa3sppipa cBA3el 

C — H — mpoiece JerugpupoBaHus; Mp 9TOM B La3so0Bo (base HaKOMIAeTCA 
H,, a B KMAKON tbase— pa3sMUHble MPOAYKTHI paquou3a, B 3aBHCMMOCTH OT TOO, 
IIPOMCXOUT JIM OTPbIB OT HCXOMHOM MOJIEKYJIbI alKaHa aTOMHOFO WIM MOveKy- 
WIAPHOFO BOOpoa. OTpElB aTOMHOFO BOLOPOLa MPHBOAUT K OOpas0BaHUlo palN- 
Kasia C;H,,;, KoTopbili BCTyMaeT B JaJIbHeliliMe peakUMH, OTPbIB Ke MOVICKYVJIbI 
BoOpoa aeT B HKUKOH (pase OCTATOK B BHJe relitena; OTpPHIB 2H, c 3aMbIkKaHHeM 
[ByX J[BOHHbIX CBxA3eH MOJKeH NPUBOAMTb K OOpa30BaHHIO JMeHOB, KOTOpbIe 
B MOCeLyIOUeM aKTHBHO AHMepH3yIOTCA UW MOMMMepH3yIOTCA. 
Mero W3y4¥eHHA yJIbTpa*vOMeTOBLIX CNeKTPOB NOFMOULeEHHA MO3BOMAeT 
KOHCTaTHpOBaTb IIPHCyYTCTBHe B MpOMyKTaxX palMoOH3a COMPAKeHHbIX JMEHOB, 
a MeTOL HHpakpacHbIX CNeKTPOB MOTOUWLeHHA — MpHCyTCTBHe coesquHeHUH 
C STHJIGHOBOM CBA3bIO (relmTeHbI HU Ap.); BO3MOXKHO YCTAHOBUTb UH pA Apyrux 
oco6eHHOCTeli MpoAyKTOB payuounsa. 

PajuomH3 asikaHOB MOf JeHcTBueM Y-H3J1yYeHUA U3y4asICA HAMM Ha YCTAHOB- 
Kax, HCMOb3yIOUMx y-H3nysyeHua Co® HoMHHambHOH MouHocTbIO 1400 u 
20 000 Cu. OdsyueHHe NpousBOAMIOCb B BAKYYMHPOBaHHbIX, OOeCKHCJIOPO*KeH- 
HBIX WM 3allaAdHHbIX CTCKJIAHHBIX ammysax. Ilo BcKpbITHH aMNyJI ra30Bad WM KUI- 
Kaa (pasbl IpOAYKTOB paluoiu3a NOLBepralucb pa3ebHOMy H3y4eHHIO. OCHOB- 
Had YaCTb paOorTbl WposemaHa C relTaHOM, HO H3y4eHHIO Obl MOABeprHyTbl UH 
HEKOTOpble pyre JOCTYMHbIe HaM WHAMBMJLYaJbuble HOPMAJIbubIe aJIKaHbl, 
H300KTaH HM WHKOreKcaH. 

CrekTpbl NOriouleHud B YJIbTPac*pHoseTOBOK OOMACTH CHHMAJIMCb Ha CIeKTPO- 
IBu3Ope C MpPHCTaBKOM WIA aABTOMATHYeCKOM perMcTpalluu KPHBbIX NOrOUleHHA 
Bp Ontuyecko# sa6oparopuu VMucruryta amemMeHToopraHHyueckux CoesMHeHHi 
AH CCCP. Cnexrppl cHumMamucb, Kak mpaBusio, B oOmacru 30—45- 10% cm, a 
'B OTIeMbHBIX CyYaAX B OOMacTH 25—45- 10? cm *. Ha puce. | mpuBeeHbl HeKOTO- 
pble H3 MOJYYeHHEIX HAMM KPHBEIX MOPIOULeHUA; AIA KaxKAOM KPUBOK yKasaHa 
o3a B MHJWIHOHaX peHTreH HM pa3sBefeHve mpoOn. Kak BuHO, OOyUeHHBIe N- 
irekcaH, rellTaH HW OKTaH HMEIOT CXOJHbI€ KPHBble MOFIOWLeHHA C MAKCHMYMOM IIO- 
irmoulenua B oOnactH 40—44-10° cmt. Cnexrp oOsyyenHoro M300KTaHa 
joueHb OH30K K cneKTpy oOOnyyeHHoro oKkTana. B cnekrpe oOu1y4eHHoro 
UlolieKkaHa, HB elle Oombiuel cremeHu oOOmyueHHOrO WeTaHa, KpoMe yKa3aHHoH 
MIONOCKI MOABAeTCA elle Momoca B Oonee AMHHOBOMHOBON OOnacTH. CnekTp 
(oO1y4eHHOrO WMKIOreKCaHa OTMM4IaeTCH OT CeKkTpa reKkcaHa HW Apyrux HOPMaJIb- 
(HBIX YIVIeBOLOpOAOB, MomyauBumx osy 40-10°r. 
| Kak v3BeCTHO, HaCbIeHHble YrIeBOLOPObI ABMAIOTCA THNMUHBIMH Mpospay- 
|HbIMM CoeMHeHUAMH B MHTepecyrolleli Hac OOuacTA~ 30—45-10%cem? (Ha puc. | 
imormonenHio HeoOYYeHHbIX yreBOROpoOsoB cooTBeTCTByeT HYyseBad sMHUA), 
AAG 


a W30/IMpOBaHHad STHJIeHOBad CBASb MOTOWaeT B SHATHTCbDHO Ocoee KOPOTKO- 
BOJIHOBOL OGsaCTH, 4eM OOaCTb, MOCTYNHAaA WIA MpHMeHABUEerocHA mpHoopa. | 

HanporuB Toro, MOrioulleHHe COMPAXKeHHDIX AHCHOB | OuCHb HHTCHCHBHO | 
wu uMeeT MakcumyM (¢~20 000) B HHTepBaue ~42—46-10°cm *, T.e. Kak pa3 
B oOlacTH, re uMeeTCA HaOwOaeMblli HaMH MaKCHMYM IIOPIOULCHHA. | 

Takum 06pa30m, HaOs1oJaemoe y OO/YYeHHEIX aJIKaHOB MOFIOULeCHHe B YKa= 
3aHHOl OOmacTH Clekyer OTHECTH 3a C¥YeT OOPasOBaHHA COMPAXKEHHIX AHCHOB 
( TIOJIMeHOB). 
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Puc. 1. Yaorpadwoneropple CieKTpbl NOTOULeHHA OOJYYeHHDIX yrueBonopoyoB. | — A-renTaH, 

no3a 99-106r, pasBenenue 1:10; 2—n300xTaH, yo3a 40-10-10%r, pasBenenne 1:9; 3— 

H-oKTaH, 03a 40-10%r, pasBegmenne 1:5; 4—Aa-rekcan, yo3a 34-1061, paspemenne 1 : 5; 

§ —x-yomekan, yo3a 40-108 r, paspemenue 1:10; 6 —av-neran, yosa 40-10%r, pasBeqenne 
4:5; 7—\unKsorexcan, 03a 40-10°r, paspegenne 1 : 20 


IIpucyrcrsue apoMaTHki B OOJYYeHHOM WMKIOreKCaHe He BbI3bIBaeT COMHE- 
Hu. OHO MOATBepxaeTcA TakxKe OOBIMMHbIM MeETOJOM — MOMOXKUTeMbHOM cop- | 
MaJIHMTOBOM peakivel B OOJIYYeHHOM IMKs0reKcane (B HeOOJIYYeHHOM 3Ta peakUHA 
OTpulaTebHas). 

IIpu o6yueHHu M300KTaHa NoyyaeTcA B JeCATh pa3 OosbWIee KOMMGeECTBO 
MeTaHa, 4M IIpH OOYYeHHM A-OKTaHa, H COOTBETCTBCHHO YMeHbIUaeTcA KOJIU- 
yecTBO OOpasylolerocA BOOpOMa, YTO MOMKHO NPOABHTbCA HM B YMeHbINeHH 
oOpasoBaHua ueHoB. V1 jelicTBHTembHO, HMeeM: 

WuTerpas naoujanu nornomenua B OONacTH 
38-108—45 +10 cm? 


H-OxTaH 25,00 
u-OxTaH 20,45 


Ha puc. 2 mpuBesenbl KPHBbIe MOTOWeHHA B yubTpacvoneroBoli OGnacTH 
Tpex (PpakiWH, NOYYeHHEIX pH *PpakiMonupoBanun (6e3 nosorpesBa) OOy4UeH- 
Horo remrana. I @pakuua — camas serkan, IV — raxenpili ocraToK x*KeITOrO | 
peta C MOJeKYJIAPHbIM Becom ~200; cnexrp III @pakuun, npexcrapnsiomeli 
coOOH B OCHOBHOM TrentaH, He NpuBosutca. U3 paccmorpenus 1pMBeLeHHbIX KDpU- | 
BbIX BHAHO, YTO NOPIoOukeHve JBYX JIerKMX (bpakUHl OTNHYAeTCA OTUeTIIHBOH | 
rpaHHleH CO CTOPOHBI JWIMHHBIX BOH WM MOHWXKeHHeM B OGMacTH 42,5—45,5 x | 
< 10° cm * (Mexky coOoli STH KPUBbIe OTMMYAIOTCA JIMUb MHTCHCHBHOCTHIO TOro- 
WleHHaA; pasBefenve AA I cpaxuuu 1:40, a gia Il 1: 10). Ha6n10qaemoe 
HOPMOMLCHHE MOXKeT MPHHaMIeKaTb JIMUWb COMPAXeHHLIM MeHamM (BeposiTHO, 
cba reiiTay\M@eHaM, KOTOpble MO JleTyYecTH MOUTH He OTMMUAIOTCA OT Fel- 
TaHa). 
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Paccmorpenue cnekrporpamM puc. 2 nosBomser HaM BbICKa3aTD IpeAnos0- 

KeHHe O TOM, UTO B IIpolecce paluousa renrana HapsAAy C Apyrumu mpespa- 
KeHHAMH BOSMOAKHA ACTUAPOUMKMM3alUA C OOPasoBaHHeM TOyONa. SroT BoMpoc 
yAeT NOABEPrHYT HAMM JaJbHeliWeMy TUaTebHOMY 9KCMePpHMeHTAabHOMY UC- 
1eJOBaHUo. 
_ KpuBasx norsonjenna Ta2xKe10ro ocraTKa (KoTopblii B OTMUHe OT MCXOJHOFO 
‘eliTaHa MHTCHCHBHO Plloopeclupyer NpH OCBeLeHUM YyJIbTpacbHoueTOBLIM CBe- 
OM) WaeT KapTHHY CMIOWIHOrO HeMmpepbIBHO BOSpacraloulero MOrMOWLeHUA OT 
35- 10° no 45- 10° cm”? (Hao uMetTb B Buy orpomuHoe pasBegenne 1 : 100). 3zecn, 
MeEBHHO, KPOMe COMPSAZKEHHBIX JMEHOB MOTVIOWLalOT TaK2Ke TOJIMeHbI, U, Bepo- 
ITHO, BCCBO3MOXHbI€ TMMEPbI M MOJMMepbl, MOMYUAalOUMecd B pesysbTaTe BTO- 
YHYHBIX PeaKUMH C TMeHaMu MH MoOMeHaMH. 


T i= Fit Fil _—— 7 


JO Jd $f 45 cm” fg73 


Y ——_» 


Puc. 2. Yubrpaduoneroppie cnekTpbl Morsouenua paKunii o6yueHHoro 

rentaHa (t03a 137-108 r). 1 — dpaxuna I, paspegenne 1:40; 2— dpax- 

una II, paspegenue 1:10; 3— mpaxuna II, paspegenne 14 : 10; 3 — cbpax- 
una III (ocratox), pasBegenue 1 : 100 


Taku o0pasom, JlaHHble, NOYYeHHbIe Mpu bpakUMOHMpoBaHHU OOyaeHHOrO 
enTaHa, MOWep2xkuBaloT HM YTOUHAIOT aHHble pHc. 

3aBMCHMOCTb MHTCHCHBHOCTH MOPOuleHHaA B OOsacTu ~38- 10®—42- 10? cm! 
YT MOJIEKYJIAPHOFO COCTaBa aulKaHOB N0Ka3aHa Ha pune. 3a. Ha ocu a6cuuce moKa3a- 
10 UHCJIO ATOMOB yruvlepOa B pa3MUHbIX MOJIeKYaX XHKAAKUX alKaHOB, @ Ha OCH 


D = 
\PIUHAaT BeJMUMHbI MOTOWLeHHA E_y=—] < pa3BeleHue a uacrorp 42-10% cm 4 


D=1 a d —TOJUIMHa COA; pasBefleHve OO YYeHHOrO MpokyKTa OKa3asOCcb 
npon 

|eOOXOUMBIM JIA TOPO, UTOOLI COM BelllecTBa NOFOUIas He BeCb Myu4OK cBeTa) 

( S;, NpeWcTaBmatoiulad CoOoH mioulayb, OrpanMuenuylo KpMBOH MorouleHHa, 

/PAWHaTaMU, COOTBeTCTBYIOUIMMH 38-10? uw 44-10% cm ?, w ocbio aOcuncc, KoTOpaad 

[BIIAeCTCA JIMHHeH MOMHOrO MponycKaHHA (HyNeBaA JIMHHA UCXOLHOrO, HeOOY- 

‘e@HHOrO aJiKaHa). 

O6e 3aBMCMMOCTH, XapakTepu3yrolllve NorsomleHue OOpas0BaBlUUX pu paquo- 
[M3e Pa3JIMUHbIX aJIKAHOB JMCHOB, MpeCTaBJeHbl IPAMbIMM JIMHHAMM, XOPOLIO 
TIMIPOKCHMMPYIOLWUMH SKCIepHMeHTaJIbHbIe TOUKN. Takum oOpasom, B Mmpefenax 
wT Cg HO Cyg pacCMaTPHBaeMOe IOPIOMLeHHe JIMHEHHO BO3paCcTaeT C POCTOM 4HCAa 
pynn CH, B MOmeKyax ankaHoB. Tak Kak oOpa30BaHuMe MueHoB TpeOyer 
TPbIBa UeTHIPEX ATOMOB BOMOPOMa, TO MOXKHO ClelaTb BHIBOL, YTO BEPOATHOCTb 
aKOll peaKIlMM pacreT c uncnamu rpynn CHp. 

Ha puc. 36 mpuBeqeHa 3aBMCHMOCTb WHTeHCHBHOCTH MOrIOUleHHA OOuY4eH- 
bIM TeMTaHOM B yJibTpaduomeroBol OOmacTH OT LosbI OOyYeHUA. Hecmorpa Ha 
0, UTO OlpesieseHbI BCErO TPH TOUKH, MOXKHOC HSBECTHOH YBepeHHOCTbIO IpOBecTH 
epe3 HHX MpsMYI0, Tak Kak B 9TOL OOacTH Jo ~150-10°r Bce moKasaTenH, Xa- 
AKTePH3YIOMMe H3MCHeHHe TeliraHa MO elicrBuem OOMyueHHA, PacTyT JIMHeH- 
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HO, ATOUKU Ha rpacbuKe 1oxKaTcA Ha Mpamyio Ges Oosbluoro pasOpoca. Tak Kah 
B 3HaUHTeIbHOH CTeneHH HaOslOJaemMoe NOriouleHHe B PaCCMaTPHBaeMOH YVIb> 
TpauomeroBoi oOacTH B OOyYeHHOM TenTaHe MpOWCXOAHT, KaK MBI BHJeUIb 
Bblllle, 3a CueT MeHOB (HM MO/IMeHOB), TO IIpAMaA TOBOPHT O JIMHEHHOM Hapactai 
HUH KoslMueCcTBa AHeHOB Jia 203 or 40 go 150 mau. r. [Ip MeHbuIMx Wo03ax 3ai 
BHCHMOCTb HOUTH HaBepHaKa Oyyer muHeliHolt. Uro we Kacaercs 03 ~150- 10° r; 
TO HeOOXOJUMO JlauIbHeliliiee IKCHePHMeHTaIbHoe UCCEMOBaHHe, YTOOB! CeMaT 
Kakoe-IH60 YyBepeHHOe 3ak104UeHHe. 

Viudpakpacubli cnekTp MorsouleHHA HCXOHOrO HU oOy4eHHoro (032 
158-10°r) renrana B o61actu ~900—1000 cm * nokasaH Ha puc. 4. OcTasbHBle 
yyacTKH UHipakpacHoro cmeKTpa, 3alHCcaHHble 
HaMi Ha mpHOope MKC-11, He npuBoxatca, Tak Kak 
HHUKaKUX H3MeHeHHHl B ClieKTpe B HHX He OOHapy2Ke- 
Ho. M3mepeHun ObLIH MOBTOpeHbI ABarKMbI IPH Le- 
nax 0,270 u 0,235 mm. Kak BuO H3 ComocTaBsIeHHA 
KpHBbIX puc. 4, y OOlyYeHHOrO TelTaHa WMeeTCcA 


Ey Sy 
10-100 

8 

NS 

S 

SJ 

S 

S 

SS 
Puc. 3. 3aBHcHMOCTb HHTCHCHBHOCTH Mor.i0- Puc. 4. Mudpaxpacupiit cnek? 
WeHHA OT MOJIeKYJAPHOTO cocTaBa o6Jy- NOrIOWeHHA HCXOgHOrO (1 
yaemoro yrJieBosopoyza (a) H 3aBHCHMOCTb oOsyyeHHoro (158-108 r) F(2 
HHTCHCHBHOCTH NOrJOWleHHA OO6Jly4YeHHOrO H-reliTaHa 


remtaHa OT O3bI (6) 


OTYeTIIMBAA MOMOCAa MOPIOULEHUA C Ymax ~965 cm + (oTcyTcTBy1ollaA y HCXofHOr 
rentaHa). Ora noloca, KaK H3BeCTHO, COOTBeTCTBYeT CB13H—CH =CH—s rpauc- 
MOOAKeHHH. OueBu AHO, UTO XOTA MPH palNosMHse renTaa BO3MO2KHO OOpas0BaHh 
M Apyrux onepuHOB, HO OOpasoBaHue TpaHCcreliteHa ABIAeTCH HanOoulee BeposTy 
HbIM poteccom. IIpu oOpas0BaHHu 9TOFO renTeHa B ra3e UpOAyKTOB pakuomuse 
OKa3bIBaeTCA MOeKY1a BOLOPOMa, T. €. STOT MPOMeCc ABIAeTCA OLFUM M3 pone 
XOJAMMX TPH pakuonvse MmpolleccoB JeruyqpHupoBaHud. AnasoruuHble pesysb4 
TaTbl C MOMOMIbIO HHpakpacHbIX CieKTPOB MOyueHbI B padore (”). | 

Bplpaxkaem riyOoky10 Mpu3HaTebHocTb u.-Kopp. AH CCCP H. B. O6pe4 
MMOBY 34 IIpeMOCTAaBJICHHY10 BO3MOXKHOCTH CHAT CNEKTPbI MOPOMLeEHHA B ybTpa- 
(buonetoso oOacTu u upod. C. P. Cepruenko u M. II. Terepuuolt 3a cuatu 
HHpakpacHoro cmeKTpa. 


VUucrutyt Hepru Tocrynuso 
Akanemuu HaykK CCCP EF 8 X 1957 


UMTMPOBAHHAS JIMTEPATYPA 


1 A.D uaaem, E. Ultepu, Snextponnpie cnexrppi mormomesua OpraHH4eckHXx coeH - 


Henwii, WJI, 1957. *H. A.C aopoxorosa, B. Jl. Kapnos, Coopx. pador no 
pafvaunonnow xumuu, M39. AH CCCP, 1955, crp. 206 
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Aornsane Akanemun nayx CCCP 
1958. Tom 119, Ne 1 


| TPEOXHMH ff 


B. A. CKOMMHIWEB, ©. A, PYBHH, P. B. BOPOBbEBA u O. A. BEPLUMHHHA 


COJIEBOH COCTAB BOJbI YEPHOrO MOPS 
(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 13 VII 1957) 


B oxta6pe 1954 r. nu BurwHe 1955r.B orkppiroli uacru UepHoro mopa 
BOnu3H 43° c. Wl. OblIM OTOOpaHbI NpoOb BOLI AA MOWHOrTO comeBoro 
aHaJlu3a B 5 TOUKAaX NO BCceli BepTukasmu. Bce onpeseeHuA NMpPOBOLMWIHCb [Bark THI, 
B TaOjHlaxX MpHBeJeHbI cpeqHHe JaHHble. 

XJOPHOCTb ONpeessAMacb apreHTOMeTPHYeCKH *; Wlem0"HOCTh — noC.B. Bpy- 
eBuuy MYTeM MpAMOrO THTPOBaHNA COMAHOM KUCOTO; CyIb:paTbl — BeCoBbIM 
MeTOJIOM; KaJIbUMH HM MarHuli — KOMIJIeKCOMeTpHueCKHM MeToyom. Bocnpous- 
BOJMMOCTb onpefeieHHH Obvia MeHbIwe 0,10% faa xOpHOCTH, Wheio“HOcTH 
M cymmpl Ca** u Mg** n 0,15% — ana SO2- u Ca?*. 

Ta6uuna i 


CpeqHee cojepkaHve KaTHOHOB H aHHOHOB B Boye Uepnoro MopaA MO aHHbIM NATH cTaHunt 
Bona —— Ooms 


& r/Kr r-3KB/Kr 

3% 

Ss 

© |ci-+Br-*| So? | ca*+ | Mg*+| ci-+Br-| So? co, |so? +Hco, |oYMMa 2+ | Mg? 

(a +Br 4 $ oper 4 COs 4 +HCO3 |annonos| C4 Mg*+ |Nat--Kt 
0} 10,23 |1,4404/0,2529/0,6968] 0,28864 |0,029°9 |0,00325 0,03324 0, 32188 |0,01262 |0,05730 | 0,25196 


50] 10,46 |1,4824/0,2561]0,7134] 0,29513 |0,03086 |0,00326 0,03442 | 0,32925 |0,01278 |0,05867 | 0,25780 
400) 411,24, |1,5828]/0,2715]/0,7674| 0,81714 |0,08295 |0,00325 0,03624 0,35335 |0,01355 [0,06311 | 0,27669 
450] 14,65, |1,6340/0,2771|0,7906] 0,32871 |0,03402 |0,00328 0,03730 | 0,36604 |0,01383 |0,06502 | 0,28716 
200] 11,82, |1,6536/0,2820]0, 8015] 0,38351 |0,03443 |0,00333 0,03776 | 0,87127 |0,01407 ]0,06591 | 0,29129 
300] 12,03, |1,6774/0,2842]0,8176] 0,33943 |0,03492 )0,00346 0, 03838 0,37781 |0,01418 |0,06724 | 0,29639 
[500] 12,18, |1,6900/0,2880/0,8302] 0,34366 0,03519 |0,00369 0, 03888 0,38254 |0,01437 |0,06827 | 0,29990 
750] 12,28, |1,6936]/0,2014]0,8353) 0,34648 |0,03526 /0,00390 0,03916 | 0,38564 |0,01454 |0,06869 | 0,30241 
1000} 12,30, |1,6979|0,2920]0,8372] 0,34705 |0,03535 |0,00407 0,03942 | 0,38647 |0,01457 |0,06885 | 0,30305 
4500/ 12,34; |1,7004/0,2924]0,8400] 0.34818 |0,03540 |0,00414 0,03954 0,38769 ]0,01459 |0,06908 | 0,30402 
4750| 12,34, |1,6987|0,2942/0,8361| 0,34818 |0,03537 |0,00404 0, 03941 0,38759 |0,01468 |0,06876 | 0,30415 
2000} 12,37, {1,6841/0,2900]0,8384] 0,34903 |0,03506 |0,00419 0 ,03925 0, 88528 |0,01447 |0,06895 | 0,30486 


ee 
' * B nepecuete ua Cl’. 


 Brta6s. | mpupenenbt cpegquHve BesmunHbl. HanOojpmue OTKJIOHeEHUA CO- 
Jlep2%KaHvA OTJe/bHbIX KOMMOHeHTOB Ha OHMX UM TeX 2%e rulyOnHax Bcex 5 
cTaHuui oT cpeyHero pocruramm 4%; 9TO ODIO XapaKTepHO JIA BepxXHero 
enoa oT O go 150 m. Hume atTux rulyO“H ykKa3aHHbI€ OTKJIOHCHHA MeHbILIe 
1%, 3a UCKO“eHHeM cOjepxKaHuA KaJbunA HU WemOuHOCTH. AOcouoTHOe co- 
jlepxKaHve BCe€X COCTaBHbIX YacTeli comeBoro coctaBpa B UepHom Mmope meubine, 
yeM B OKeaHe, 34 UCKJIIOUeCHHeM UlenouHOcTH. XJOpHOCTb (Kak HM jpyrue 
KOMIOHEHTbI) OT MOBepXHOCTH KO Hy BOspacTaer. PaccmorpeHne usmeHeHHit 
JpyruX MOHOB NO BepTHKasM Ooslee yAOOHO MpOu3BOAUTb NO BeJIMYHHaM OTHOIME- 
HM K XJIOpHocTH (cM. Ta6. 2). TakuM NyTeM CTaHOBHTCA BO3MO%KHBIM IIpo- 
M3BeCTH CONOCTaBsIeHHe C BOJaMM OKeaHa, [JIA KOTOPbIX XapaKTePHO MOCTO- 
AHCTBO COJleBoro cocTaBa (*). 


* [pu BblunceHHH CofepxKaHHsA cymmbl Cl u Br- mo x0pHOCTH IIpHMeHAJICA NonpaBoyHbit 


Koad puuner |,00045. 
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Na+K 


Cl (%o) 
ApyruX KOMMOHEHTOB COJIEBOrO COCTaABa COOTBeTCTBYIONIHEe Koa*PPULHeHT HI H3- 


Ilo BepTHKaJIH 3HAYeHHA OTHOLICHHH AIA M3MeCHAIOTCH MaJio;, WMA 


ial Our naale2 


CpequHe BeJIMYHHbI OTHOIUCHHH KAaTHOHOB H @HHOHOB K XJIOPHOCTH 
Boab! UepHoro Mops H OxeaHa 


fre 80,(r) [HCO,(m9KB) pane Ca(r) | Mg(r) aes) x10 
Ha, M | Cl(%e) Cl(%o) C1(% )x10 Cl(%o) | Cl(%e) Cl(%e) 
Oe | 
YUepHoe mope 
0 0,1408 0,817 0,3147 0,02473] 0,06814 0, 2463 
50 | 0,1418 0,312 0,3148 0,02449| 0,06822 0, 2465 
400 | 0,1408 0,290 0, 3144 0,02416} 0,06827 0,2462 
450 | 0,1402 0,284 0,3442 0,02377| 0,06784 0,2465 
200 0,1400 0,282 0,3141 0,02386] 0,06781 0, 2464 
300 | 0,1394] 9,988 0, 3440 0,02362| 0, 96795 0,.2464 
500 0,1387 0,302 0,3441 0,02364} 0,06815 0,2464 
750 | 0,1877| 0,347 0,3140 0,02374! 0,06803 0,2463 
4000 | 0,1880 0,334 0, 3142 0,02374] 0,06804 0, 2464 
1500 | 0,1878 0,333 0,3142 0, 03369] 0,96805 0, 2464 
1750 | 0,1378 0,328 0, 3142 0,02385| 0,06777 0,2465 
2000 | 0,1361! 9 339 0,3139 0,02344] 0,06778 0, 2465 
Cpenuee| 0,1301 | 0,310 | 0,342 | 0,02399| 0,08800| 0,.2464 
OKxeau 


| 0,1394 | 0,1205 | 0,3124 eal poesia 0, 2467 


MeHAIOTCA Ooslee 3HaUNTebHO*. HanOoumbuime H3MeHeHHs XapakTepHbI JA 
HCO3 


C1(%o) ’ 

100—200 m, a nmorom Bo3pacraeT 0 camoro jHa. HeckombKO MeHbIe H3Me- 

HeHHe aicant or 0 no 100—150 M BemuuuHa sToro OTHOWIeHHA CHepBa yOBI- 
700 


BaeT, 3aTeM OCTaeTCA MpakTH4YeCKH NOCTOAHHOH fo 200 M, mocue wero CHOBa 


a , C Mg 
; HOM Chita — a a ne ke CmmINICHE A 
yObiIBaeT WO .caMoro Ha ‘On Cl (%o) CI(%o) YMeHbIUNarloTc 


Ca 

ot 0 no 150 M, npwuem HanOosbuee H3MeHeHHe XapakTepHO WIA (Clo7,) 9 2a 
00 

jlee C FYOWHOM BeMUMHbI STHX OTHOWEHHH OCTaIOTCA MpakTMYeCKH NMOCTOAH- 


HbIMA WH JIMwb ¢ 1500 M HamMeyaeTcH HeKOTOPad TeHAeHUMA K HeEOOMbIUOMYy | 


yMeHbUIeHHIO UX 3HayeHH. Ilo cpaBHeHWIO C OKeaHCKOH BOOM, B Bowe Uep- 
HOrO MOpA Cpe{HHe BeJIMYMHbI y OOJIbIIMHCTBa BbIYMCJIEHHBIX MO BCell BepTH- 


, Ca 0 
KaJIM KOSPPHUMeEHTOB MO XJIOPHOCTH BbIMe: pasHula IA Tl/oay 1 20 os oe 
00 


Mg / HCO; ” 4 | 
= ~1,5%, z1a =~ =~ 160%; B cnyyae ——— 70 300 M BesmunnoM 
OEE wet ecare's (EOE ea: > Cia | 
OTHOWIeCHHH Ooubule, YEM B_OKeaHCKOH BOfe, a 3aTeM OHM MeHbIUe; OTHOUIe- 

Na bs = | 
HUA SSTcENS IpaKTHYeCKH TOXKCCTBEHHI C OKeaHCKHMK. 
00 a , 


TloBbIWeHHbIe 3HaYeHHA OOJIbIIMHCTBa paCCMaTpHBaeMbIX KOSpPuLMeHTOB | 


B BepxHux 200 m Uepnoro MOpsx OObACHAIOTCAH OTHOCHTEIbHO OOJIbIUMM BJINA- 
HHe€M B 93TOM 30He BO peYHOrO CTOKa, A KOTOPbIX XapaKTepHbl BbICOKHe 


SHaYeHHA STUX KOSPPMUMeEHTOB NO CpaBHeHHIO C OKeaHCKO BOOM. OcoGex- 


A a SOx HCOs 
HOCTH H3MCHCHHH MO BepTHKaJIMsOTHOWIeHHH =—— HY ——— CBA3aHbI C OWpo- 
P : Cl (9/00) ~— Cl (%oo) P 


TekaloujuMu B UepHoM Mope OvOxXHMHMYeCKHMM HM XMMM4eCKHMM ‘TIpoleccamu: 


3— 
a) BoccTaHoBJIeHHem SOz y JIHa C OHOBpeMeHHBIM OOpas0BaHuem cepo- 
Bomopona u HCO, , 
* B 970m culyyae pasHHILbl MexKAy KpalinuMH 3HaueHHAMH KOSPhULMeHTOB MO OTHOWeHHIO 
K cpeyHemy ObluH Ooubme 1%. 
122, 


pH 9TOM BeJIMYHHAa OTHOMCHHA CHepBa yObIBaeT OT MIOBEPXHOCTH JO | 


6) okucueHuem H,S B mpomexyrouHol 30He (or 125—150 m yo 250—300 m) 
oOpasoBaHHeM CyJIb(aTOB HM COOTBeTCTBYIOULHM YMCHbIleHieM HCO; )s 

B Hallux HCCIeOBaHHAX He YCTaHOBJeHO 3HAYHTebHOrO H3MeHeHuA Ca** 
-MIpHAOHHOH uactu UepHoro mops. 

B raOn. 3 MpHBejeH BEIYHCIeHHbI HAMM CpeAHuii cocraB BosbI UepHoro mops; 
OYUeHHbIe JaHHble IA OMpeeJeHHbIX IYOMH MaJIO OTMMUAIOTCH, 3a HCKJIIO- 
€HHEM LeJIOUHOCTH, OT COOTBETCTBYIOULUX Pe3yJIbTaTOB aHalH3a 6 mpo6 Bomb 

UepHoro mops, omyOmuKOBaHHbIX 


Ta6auna 3 Komorosbim (‘). 
. V3 tTaOn. 3 Mmbl BHM, 4TO 
Cpeaunl coctasp Bogbt UepHoro mops a . 
5 Seago ee CpeqHuH cocTaB cose YepHOMOp- 


CKOH BobI or 150 mM NO Ha Jo- 


cn: BOJIbHO OJIM30K K BbIYHCJIeEHHOMY 
na, m | Cl-+Bro |SO’” |HCO,” | Ca*+ |Mg?*|Nat+-+K*+ = cpemHeMy COCTaBy OKeaHCKOM BO- 
not (*); B coe 0—150 mM pa3zimuna 
YUepunoemope B COJIGEBOM cCOCTaBe HeCKOJIbKO 
0 44,84 | 4,66 | 0,50 | 1,96 | 8,90) 39,14 OouIbille. 
50 44,82 4,69 | 0,49 | 1,94 |8,91} 39,15 Hamu NpOU3BeAeHG Tak2Ke BBI- 
Q a Dp) 2 2 C 

as ta | Naito pc ge tid I aaee BORE IE ae yucieHHe CojleBoro cOcTaBa BO 

150 44,90 | 4,65 | 0,45 | 41,89 | 8,88] 39,23 150 vw 2000 
200 44,91 4,64 | 0,45 | 4,89 | 8,88} 39,23 Uepxoro mops xa 0, H M, 
300 44,92 | 4,62 | 0,46. | 1,88 | 8,90] 39,22 HCXOAA U3 CpesHero CoOeBOrO CO- 
500 44 92 4,60 | 0,48 | 1,88 | 8,92] 39,20 craBa pek UepHomopckoro Oaccelt- 
750 44,92 | 4,57] 0,54 | 4,88 |8,91| 39,24 6 7). 
| , , Horo mopsi(’): 
4000 44,90 | 4,57 | 0,53 | 1,88 | 8,94] 39,24 Ha (*) H BOL Mpamop mopa(’) 
1500 44,90 4,57 | 0,53 | 4,88 | 8,91] 39,24 (pakTH4eCKH HaliJleHHoe CoflepxKa- 
1750 44,92 | 4,56 | 0,52 | 1,89 | 8,87] 39,24 HUe OTJeJIbHbIX KOMMOHEHTOB CO- 
2000 44,95 | 4,51 | 0,54 | 1,86 | 8,88] 39,26 Jlesoro coctaBa BosbI UepHoro mo- 
Oxeau (aurepatypHle ,anHne) pA Maso OTMMYAeTCA OT pacueTHO- 
foe | Gt [0s2t- | 4.70) 8.88) 28:47 “ro (m0 eMellleHHIO BENHIMH), sa HC 


KioueHuem SO2- u HCOZ. TIpu 


TOM «HeQOCTaTOK» cybdatoB Ha 2000 m, nepecuuTaHHpli Ha HS, 61H30K 
< (akTHYecKH HalieHHomy cojlepxKkaHu1o H,S Ha 9ToH rayOuHe (’). 

_ CorsiacHo COBpeMeHHBIM MpeAcTaBJeHuAM O BOAHOM OaslaHce UepHoro mopa 
°) exkeroqubii crok B Bocdop yepHomopckux Box coctaBaser 400 KM? u 
OKeEPOJHbI peywHol cToK B YepHoe Mope — 350 km®. Mcxoga u3 3THX BeJu- 
[MH VM MOJIYYeHHbIX HAMM JaHHbIX 10 CpeqHemy cofep2KaHuio covleH B UepHom 
1ope*, a TakxKe B peKaX YepHOMOpcKoro GOacceliHa, MOXKHO MOCUMTAT: cper- 
(e€ KOJIMYeCTBO COJIeH, eXKerOJHO BbIHOCHMbIX Yepes Bocdop c YepHomopcKu- 
™ BOflaMH, HM KOJIMYeCTBO cOveH, mMocrymaioujMx B UepHoe mMope Cc peuHbIMH 
soflamH. Tak Kak covleBoH OaslaHc UepHoro Mops MpHHuMaeTCA ypaBHOBeLleH- 
[bIM, TO pa3HHa Me2K]y BbILeyNOMAHYTBIMM CaralollMMM OaslaHca mpeqcTaB- 
ifeT COOOH TO KOJIMYeCTBO COE, KoTOpoe exkeroqHO nocrynaet B UepHoe 
lope C MpaMOpHOMOpcKuMH BOsamu. 3Haa coueBOH coctaB Bo Mpamopxoro 
Mops, JIeCrKO MOACYMTAaTh UW KOJMUeCTBO ZTHX BOM, MOCTYMAaIOWLHX eKeroHO 


{ Uepnoe mope. IIpousBeeHHbli Hamu moycyet no Cl, SO%_, Mg?t uw Na*--K* 
MOKa3aJI, YTO eXKeFOAHbI MpHTOK MpaMOPHOMOPCKUHX BO COCTaBJIAeT 
~ 195 xm’; sTa wundpa OuM3Ka K COOTBETCTBYIOUIMM BeJIMYHHAaM, BbIUHCJICH- 
(bIM MIO BogHOMy GOaslancy C. O. Maxapospim (~ 200 Km®) u JI. Meanep 
1193 xm®) (5,8). Ja coxpanenua B UepHom mMope paBHOBeCHbIX KOHIeHTpalluu 


Na2* u HCO; tTpe6Oyerca MeHbINe MpaMOpHOMOpCKOM BOfbl COOTBETCTBeHHO 
ta 12 uw 85 xm®. OueBugHO, 4YTO COOTBeTCTBy!OMlee STHM o0beMaM MpaMopHo- 
MOpCKOM BOAbI KOMMYecTBO CaCO, 6yeT BbiMafaTb U3 YEPHOMOPCKOM BOB; 
quia Ca2* sto cocraputT —5,4- 10% rT unu npumepHo ~ 30% or Ca", BHocH- 
moro B Uepxoe mope exkeroquo pekamu. Takai XxemMoreHHas caqKa kapOoHa- 


A @ 35 
a mpoTeKaer 3feCb TlaBHbIM OOpa30oM B MpHOpexHo  oOsacTu (°,”). 


2 v 0 oo 
| * Tlocne npuBeqeHua comepxKaHuA COseH B C0e O0—50 Mm K cpeftHel XIOPpHOCTH (9,86% ) paii- 
Ha, mpuuierarouero K Bocdopy. 
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B. A. Bogsnuuxuii (§), BbICTyYHHB C KPHTHKOM B3rJaOB O NOHO sacTol- 
HocTH BOX HuxKe 200 M, BbINBAHYJ HOBOe MpescTaBsIeHHe O CTpyKType BON: 
HBIxX Macc UepHoro Mops, O MepeMellMBaHHH HW NObeMe BOX B CPeQMHHbI 
yacTAX XaJIMCTaTHuecKux O6slacTeH. CorgiaCHO HaluMM pacueTaM, MpOusBeeH- 
HbIM HO BC€M KOMMOHeHTaM COJI@BOPO COCTAaBa, e2KETOMHOe KOJMYECTBO dePHO- 
MopcKo BogBl co 150 M, HeOOXOZMMOl AIA OCONOHEHHA M3OBITKa MIpecHor 
BObI * JO COJICHOCTH MOBEPXHOCTHOH BOJbI UepHoro MOpa, COCTaBJIAeT OKO 
1600 km®; Hay, xamucraTuuecKuMH OOnactamu UepHoro MOpsA 9TO KOJINYeCTB 
orBeyaer cioio oKoO 17 mM. Jad MepeMemleHHA TakOrO CJIOA OT HaHOoOJIbuieri 
rayOuHbI 10 WoBpepxHocTH Tpe6yetca oKoso 130 ser. 


Mopcxou rugpopusnteckHl MHCTHTYT Tocrynu.10 
Akafemuu HayK CCCP 127 V 1957 
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BHOXHMH A 


B. Bb. EBCTHTHEEB u B. A. FABPHJIOBA 


HiCCJIEMOBAHHE HEKOTOPbIX BONPOCOB MEXAHH3MA 
CEHCHBYJINM3AUMH OK HCJINTEJIBHO-BOCCTAHOBHTEJIDBHbIX 
PEAKUWHH XJIOPOPHJIJIOM KW EPO AHAJIOTAMH, 

C NPHMEHEHHEM D,O 


(ITpedcmaeaexno axademuxom A. H. Teperunoim 4 XI 1957) 


B paOorax (7 *,°°) 6bI0 mMoKa3aHO, 4TO CeHCHOMIM3alluA XMOpOduNOM 
TO aHasloraMH pAa OKHCIMTeIbHO-BOCCTaHOBHTeJIbHBIX peakUMii B pacTBopax 
Kl0UaeT B CeOs CTaNIo OOpas0BaHHA NaOMbHOM POTOBOCCTaHOBJIeCHHOM COpMbI 
MMPMeHTa-CeHCHONIM3aTOpa C MOCceLyiolleli peaklMeli 3TOH ChOpMBI C OKUCJIH- 
renem. Mmetoujuiica SKCiepuMeHTambHbIi MaTepvan (?,4) cBueTembCTByeT O 
TOM, 4TO NMOOOHIM MpOMEXYTOUHLIM BOCCTaHOBJICHHbIM MpOAYKTOM CJIy2KUT 
ero NlepBHUHAaA POTOBOCCTaHOBeHHaA (opMa, ABAIOINLAaACH MO CBOeH nmpupose 
MOHH3H POBaHHbIM CeMUXHHOHOM (°,°). Bobilad peakUMOHHaA CMOCOOHOCTh STON 
OPMbI MO3BOAeT MpeNOMOKUTL, 4YTO BTOPHuHaA, MpoToHHaa cbopma (',*) 
MMrMeHTa He ycmeBaeT Mp 3TOM OOpa3s0BaTbCA — BO BCAKOM Culy¥ae B TaKHX 
KOJIMYeCTBAX, KOTOPble MOFJIM Obl HrpaTb 3HaYHTeJIbHYIO POJIb. 

MoxkHo TpefcTaBuTb ceOe cCuleAyIOULyio NpocTeHulyo CXeMy BOSMOXKHBIX 4a- 
CTHBIX XHMHUeCKHX Peak Mp BbIMeyNOMAHYTOM CeHCHOMIM3allMH*: 


1) Xn+RHWXa + RH* 
2) Xv +27 Xa+Z 

3) Z + RH*-ZH+R 

4) Xr +RH*—> XnH+R 
5) XH + Z— Xn + ZH, 


qe Xt — nurmeut, RH — soccraHosutenb, Z — oKUCAUTeIb, Xs — nepBu4- 
dad BOCCTaHOBeHHad (popma, XaH — Bropaunan BoccTaHoBleHHaA cpopma 
IHrMeHTa. 

OKUCJIeCHHBIA ~BOCCTaHOBHTeb, CIeMOBaTeJIbHO, MO*KeT OOpasoBaTbCA WIM 
1yTem cepum peakunit 1,2,3 unu cepuu peaxuuii 1,4, 5. 

Kak OblulO yKa3aHO Bblllle, HCXOJ U3 PpeaKIMOHHOCHOCOOHOCTH epBH4HOH 
opMbI, MOXHO Cpa3y MpeANOOXRKUTb, YTO peakIlHA CeHCHOMMMsallMM eT B OC- 
{OBHOM 110 CXeMe, BKI0ualOlleH MepBble TpH peakiwMu. Peakuuu 4 HO ecu u 
APpaioT Kakyt10-H600 posb, TO, NO-BUMMOMY, TOJbKO MO4YNHeHHYy!0, NMpwyem 
Joubiilee WIM MeHbillee 3HaueHHe HX 3aBHCHT OT OTHOCHTEJIbHbIX CKOpOCcTel Mpe- 
bILYUMX UACTHBIX peakUni. OfHako BBMAY NPHHUMMMAIbHON BaxkHoCTH Mmpoo- 
1e€MbI MexaHu3ma CboToceHCHOnNNH3alMN NHTMeHTaMU HaM MpefcTaBAOCb Wee- 
2000pasHbIM MOMYYMTh AOMOMHUTeIbHbIM SKCMePpUMMeHTaJIbHbIM MaTepHall. 

B jaHHol paOore MbI MccrefoBaM BIMAHMe 3aMeHbI JaOuIbHOrO BOMOposa 
3 BOCCTAaHOBUTee Ha Jelitepuit Ha CKOpOCTb CeHCHOMMM3SUpOBaHHOrO xXMOpodu- 
10M HJIM ero aHasloraMu (POTOBOCCTaHOBJeHUA as0KpacvTeiaA B MMpHAuHe, Tak 


* B sroli cxeme pafM MpOcTOTbI Mbl HAMepeHHO He PaCCMaTPHBaeM BOSMOXKHOCTH HAHAHA 
7 BOCCTAHOBUTeIA JIByX NaOnbHBIX aTOMOB H(RHz). 
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Kak paHee ObWIO NOKa3aHO, YTO MoyoOHaA samMeHa H na D He BuHAeT Ha CKO) 
pocth oOOpa30BaHHA NMepBHIHOH (poToBoccTaHOBJeHHOH opMbl murmeHta (’ 
Vi CHJIbHO (B Ba pasa u Ooslee) 3aMediAeT OOpasoBaHue IIPOTOHHOM BOCCTaHOBJIeH if 
Holt (popmpr (7,8), TO MOxKHO OblIO HafexATbCH, UTO MPpHMeHeHHe D,O nosBonH1 
NONYYUTb WeHHbIi MaTepWasl Tak2Ke HB OTHOUIeHHM MeXaHH3Ma CeHCHOMIH3 ally | 
Eciu Bo Bcex crryuaix 3amena H wa D 8 BoccraHosuTese OyeT CHuIbHO 3ameq} 
JIATh CKOPOCTh CeHCHOHAH3HPOBaHHOl peakItMH COTOBOCCTAHOBMeHUA OKHCIM: 
TeA, TO 3TO MOKET CYT OKasaTebCTBOM OOASATEbHOFO MPOMEXKYTOUHOLG 
o6pazoBanua cbopmpr XH; u HaoGopor — ecu MoqoOHad 3aMeHa COBCeM Hey 
OyleT CKa3bIBaTbCA WIM OKa3bIBaTb HeOOVIbUl0e BIMAHHEe B TY WIM MHy!0 CTOPOHY 
Ha CKOpocTh CeHCHOuIM3allMH, TO HeT HUKaKoro CoMHeHHA, uTO XH 3yecb HE 

WTpaeT OCHOBHOH POH HM peakWuA CeHCH: 


a OUNMB3alluM eT rlaBHbIM O6pa3somM uepes 
100 oOpasoBaHue Xa (peakuna 1). 


O ckopocTH peaKIHH MbI CyAWJIM Tp 

CIeKTpOtpOTOMeTPHYeCKHX H3MepeHHAX 1G 

UCue3HOBeHMIO OKUcINTeIa (Z), a Het 

oOpasoBaHuio eFO BOCCTaHOBJIeEHHOrO Mpoy 

myxta (ZH). Tlostomy sameHa H ua D 

U peakilnu 3 JomxKHa Oblia OKa3bIBaTb 3aMeT- 
RS HO MeHblilee BJIMAHHe Ha MouyuaroulMec 
pe3yJIbTaTbI OMbITOB, YeM NOMOOHaA 3aMeH 

B peaKIMH BOCCTaHOBJIEHHA CaMOro CeHCK 


2 OususaTopa (peakuua 4). 
g Nee B jaHHow padorTe uCNOIb30BaIMCb pacy 
fe 2 mun  TBOPLI xMopodusm0B a+ b, a, b, deodr4 
4aumenenocme ocbeuenur THHa a WM C*ralolwuaHuHa MarHusA B MUpH- 


JMuHe, C KOHIeHTpaliveli okono 107° mow/a 
Puc. |. Bansaune samennt H (/)Ha D (2) B KauecrBe BOCCTaHOBHTeIA MpHMeHsANIHC 


B BOCCTAHOBHTeNe Ha CKOpOCTbh oro- 
BOCCTAHOBJICHHA: Me€THMOBOTO KpacHoro, ako pOMEOBA Nenu clara ie) a 


CeHCHOMMH3UPOBaHHOTO xnopopuanom a.  PeHHArHApasuH (10°-°—10°° mon/n). B ka 


Pacrsop B nupuguHe; Kg7) =0,6; Kso) =  YeCTBe akllenTopa BoOopofsa (aJleKTpoHad 
Satie i sai ea oie Kucnora 2-10-° yCnOsb3OBa/ICH MeTHOBbI KpacHblli, CeH4 
erin nae peerage CHOMJIM3HpOBaHHoe BOCCTaHOBsIeHHe KOTO} 

? 


poro JOBOIbHO XOpOouO H3yyeHoO. 
B onbirax CpaBHUBaJIMCb CKOpOCTH CeHCHOHMIM3HpOBaHHOTO BOCCTaHOBJI EHNA 
aKkllellTOpa IIpH OCBelLeHHH B OTCYTCTBHe KHCIOpOJa CBeTOM, MOrJOULaeMbIM TOJIb4 
KO MMPMeHTOM CeHcuOusH3aTopom (cBeTodusbTp Rg-5), mpu AoOaBseHuu K nMpH4 
muuy 10% H,O umn DO. Ha6stomenne 3a BOCCTaHOBJIeHHeM aKllelTopa Mpo- 
BOJMJIOCb TO YMeHbIUeHHIO eFO MOPIOULEHHA B OlpeseseHHOM OOacTH cmeKkTpa. 
Jl MeTHIOBOrO KpacHoro MBI u36panM AMHY Bomb 500 Mp, B Clydae CeHcH-| 
OuIM3alun XOpoduOM u eoduTHHoM, u 430 My (MakKcuMyM) B Calyuae dpraso- 
UMaHuka Maruua. Hsmepenna B oOnactu 430 Mu B culy¥ae xmopodun0B mpel4 
CTABJIAJIM 3aTPYRMHeCHHA B CBA3H C OObIUMM NOrOUleHHeM CaMMX MHUPMeHTO 
B STOM yUaCcTKe CnekTpa. ' 
Ha puc. 1 B KayecrBe nmpvmMepa MpuBekeH pesybTAaT OAHOFO U3 OMBITOB 
B Bue rpaduka. YCNOBUA OMbITa yKa3aHbl B NOANHCH K pAcyHky. B qaHHom culy- 
wae, Kak M BO MHOrMX Apyrux, Mbl HaOvlOJaJIM TObKO Maslyi0 pasHUlly B CKO-| 
pocTH peaki\Mi B IpucyrcrBun H,O u D,O. OcHoBHo nomy4eHHbIlt Hamu mare-| 
Pal MbI IpHBOAHM B Bue Taw. 1, B KOTOPOM NoKa3aHa pa3sHHa MexKYy KOMH-| 
eCTBOM BOCCTaHOBJIeHHOrO aklelTopa B npucyrcTBun H,O u D,O 3a onpejeseH-| 
Hb MpoMexkyTok BpemeHu. Lludppr nocneqHelt rpacbpr mpercraBisior coboit| 
CpefHee H3 HeCKOJIbKHX OMNbITOB. OTHOCHTebHaA HMHTCHCHBHOCTb OCBelLLeHHA| 
BbIParxKeHa B HallpAxXeCHHH, MOMaBaeMOM Ha JiaMMly HakKasuBaHHaA 1108 300 Br. 
B OlbITaX B OCHOBHOM BapbHpOBaJIMCb KOJIMYECTBO BOCCTAHOBUTeIA (acCKOPOHHO-| 
BOH KHCJIOTHI WIM (PeHHJITHApasnHa), MHTCHCHBHOCTD H JVINTeIbHOCTb OCBeLLCHHA. 
OnpeleseHHOH 3aBHCHMOCTH Pe3YJIbTATOB OMbITOB OT H3MeHEHUA STUX cbakTOPOB 
yCTaHOBUTb NoKa He yflaslocb. 
126 


\ 


Ta6sauna tf 


BuMAHHe 3aMeHbI JaOuJIbHOTO BOROpoma B BOCCTaHOBHTeNe Ha Jehrepui 
Ha CKOPOCTb (POTOBOCCTAHOBeCHHA MeTHJIOBOrO KpacHOro BIMHPHAHHe, ceH- 
CHOHJM3HpOBaHHOrO XJIOpoHsJIOM HM ero aHasoraMn 


1 Oo - 
o2 B % : Pe) oF 
ec | 8" | of |& loS8e¢en 
GBs | ES | 8 jz |ESo Ce 
Turment BoccraHosu aER| SS Z Solge ass 
| TCJIb Z3o| go ees O\esuaXs 
aS mf Ss SO ea a 
tls 3 SH je |BS55ee8 
See] E8 | 82 |e |Sebees 
| Zas| sg met le Mwadoses 
ATopopunsa a+b |Ackop6uHosas Kucnotal 5 70 2 20 99 
: To »%e » » 20 70 1,9 20 93 
piri» » » 0,5 70 2 20 88 
> » » > 5 60 2 20 116 
>» » » » 5 110 4 20 419 
>» » » » 5 100 5 |—40 95 
>» » @envsruApasun 8 70 2 20 102 
> » » 0,8 70 Pe 20 86 
Xnopopmuns a Ackop6uHHOBaaA KHCIOTAa 5 100 2 20 106 
To xe @enusr wapasHn 8 100 2 20 97 
>» » > 8 70 2 20 94 
Xnopomusa Db AckopGuHoBas KucsoTal 5 70 2 20 88 
@PeouTun a » » 5 70 2 20 94 
@tTanowvanHH Mg » » 5 70 2 20 103 
To xe MenuHsIruyApasuHu 0,5 70 2 20 97 


_ Hs undp nocnequel rpadpr TaOiHlbl, NoKa3biBarollelt OTHOMeHHe CpeqHUXx 

CcKOpoctTeH CeHCHOHIH3HpOBaHHOH peaklluu B mpucytcrBun D,O u H,O, sacHno 
clleyeT, UTO TaKOrO 3aMeAVJICHHA PpeaKWHH, KaKoe HaGsmiOfaercA B pesybTaTe 
sameHb! H naDs BocctaHoBuTese mph peakuuu OO6pas0BaHuA BTOpHUHOM BoccTa- 
) HOBJIeEHHOH cbopmpl (40—50%) (7,*), B sTom clydae He uMeert Mecta. Uaure Bcero 
)MpH MofOOHOH 3aMeHe HaOsiOJaeTCA HeOOJIbIIOe YMeHbIIeHHe CKOpOCTH CeHCH- 
|) OMIM3HpOBaHHOM peakIMH, a MHOrla laze 3aMeTHOe ycKopeHue. 

OTH JaHHble MOATBepxaloT, YTO OOpa3s0BaHHe MpOTOHHOM BOCCTaHOBVJIeHHOM 
copMb! CeHCHOMIH3aTOpa He ABI AeTCA OOAZATEMbHOM CTauvell CCeHCHOMIH3H poBaH- 
HOrO BOCCTaHOBJIeHHA. OHM CBHJeTeIbCTBYIOT O TOM, UTO CeHCHOUNH3allNA el- 
CTBHTeJIbHO MpOXOJMT TlaBHbIM OOpa30M, eCJIM He HCKJIIOUHTebHO, Yepe3 COpa- 
30BaHHe MepBHYHOH, BICKTPOHHOH BOCCTaHOBJIeEHHOM (hOpMbl CeHCHOuMu3aTOpa 
C HeMeJWICHHOH peaklHel ee C aKlemTopom-oKucuinTenem. [IpucoequHeHHe mpo- 
TOHa H OOpa30BaHve JeHKOOpMbI BOCCTaHaBJIMBAIOULerocaA KpacuTelA User, 
M10-BHHMOMY, IlyTeM JlasIbHeHIWWMX peakKUMi MepBHYYHOH (aeKTPOHHOH) BOCCTa- 
HOBJIGHHOH COpMbI (HOHH3HPOBaHHOrO CeMHXMHOHA) akllenTopa (peakuna 3). 
|  Ha6stogarouleecaA uHorfa ycKopeHve peaklMu B mpucytcTBuu D,O emle B 
OoubilleH CTeneHH MOsTBepxKaeT 3TO. B STHX CyYaAX OOpas0BaHNve BTOPHYHOU 
) POPMbI 3aMeIAeTCA, MO-BHUMOMY, HaCTOJIbKO, 4TO POWlb ee B Mpolecce BoccTa- 
HOBJICHHA ABJIAeTCA elle MeHblilelH, YeM B NpucytcTBHH H,O. BosmoxKHo, YTO 
|B MloculeHeM cllyuae HeKOTOpOe ee KOJINYECTBO BCe Ke ycneBaeT OOpas0BaTbcaA, 
DBcleMCTBHe Yeo OOMAaA peaKILMA BOCCTAHOBJICHHA KpaCHTeA HECKOMbKO 3a- 
}MeIseTCH, TaK KaK B3aMMOJeHCTBHe ero C BTOPHYHOH BOCCTaHOBJeHHOM op- 
}MOM ceHCHOumu3aTOpa MpoTeKaeT 3HAYHTebHO MefeHHee, YeM C TMepBHUHON. 
B mpucytcrsuu D,O ycneBaet oOpa3soBaTbCA HM NpopearupoBaTb TOJIbKO Tlep- 
)puuHasa dopa. Iloqo6Hoe yckopeHue pala NpoTeomMTMYeCKUX peak, HAYUIMX 
'He B OJHY CTYNeHb, MpH 3amMeHe BOZOPOa Ha AelitepuHit xopoulo usBecTHO ("°). 
EcrecTBeHHo, UTO BIMAHMe 3aMeHbI H wa D B AocTaTOUHO CO%KHOM CHCTeMe 
)peakUMi Tak2Ke ABJIACTCA COXAKHIM, M Oe3 yueTa BIMAHHA ero Ha OT{eJIbHbIC 
)cTayquu peak B WaHHbIX YCOBHAX TPYAHO MpeACKasaTb BO3MOKHbIE CPO MOC] - 
hcTBUA B OTHOWICHHM CKOpocTH CyMMapHol peakuun. Mbt, HanpHMep, COBepLIeHHO 
bHe IpHHUMaeM BO BHUMaHHe BO3MOXKHOE H3MCHEHHE CKOPOCTH PeakUNH 5, KOTOpOe 
)MOXKET CKA3bIBATbCA Ha OKOHUATEIbHOM Pe3yJIbTAaTe, ECM 9TA peakIMA ABMAeTCA 
(mocraTouHoO ObICTpo oOpaTuHMmoH. 


AT 


Oyuako Her HUKaKOrO COMHeHHA, YTO eCIH Obl CeHCHOMIM3HPOBaHHOe BOC 
cTaHOBeHHe UNIO Yepe3s OOA3aTebHOe OOpasoBaHHe BTOPHYHOM POpMbI, TO 3a- 
mena H wa D B BoccraHoBuTeme OOA3aATeIbHO, He3aBHCHMO OT BCero Mpouero, 
uMela Obl CeLCTBHeM CHJIbHOe 3aMefWeHve OOlleH peaklMH CeHCHOMM3alMH, 
COOTBETCTBCHHO CHJIbHOMY YMCHbIIeHHIO CKOPOCTH MpoMexkyTOUHOrO OOpasoBa- 
HUA BTOPHUHO BOCCTaHOBseHHOM CopMbl IHTMeHTa-CeHCHOMNMsaTOpa (4). 

CelyeT OTMeTHTb, TO MOMOOHbIe HCCeLOBaHHA, MPOBeeHHbIe HaMH C alle- 
TOHOBBIMA PpaCTBOpaMH IHTMeCHTOB, MOJIHOCTbIO NOATBepAWIM MO YYeHHI 
BbILe pesyJIbTAaThl. 

TIpumeHenue D,O no3B0in10 HaM NOJYYHTb U Apyrve aHHble, CBUAeTeJbCT-) 
BYIOUMe O TiaBHOl pou MepBuYHO cboToBOCcTaHOBJeHHOH opMbI ceHcHOn- 
JIM3aTopa, KaK MpoMexyTOuHOrO MpokyKTa Mp CeHCHOWMM3HPOBaHHBIX OKHC-) 
JIMTeJIbHO-BOCCTAHOBHTCJIbHBIX PeaKIMAX. 

B mpempilyueli padore (*) Hamu OblIO YCTaHOBIeHO, YTO B NPHCyTCTBUM 
D,O neppuuHaa cboroBoccTraHoBJeHHad (popMa beouTHHa a ABIAeTCA ropa3szo 
Oouee ycroiunBol, 4eM B OOBIMHBIX YCJIOBHAX, H NOSTOMY CMeKTPaJIbHbIe H3Me-_ 
peHus, KOTOPble paHee yaBaslOcb MPOBOAMTb TObKO NpH HU3KOM TemMMepaType 
(°), OKa3aIMCb BO3MOXKHBIMM y2Ke pH KOMHaTHOM TemMeparype. 

Ecav B ocBellaeMoM TIHpHAMHOBOM pacTBope Geo*uTHHa a COep2xKUTCA He! 
TolbKO D,O (10%), Ho u Hekoropoe komuyecTBo DPN, To o6pa3s0BaHuA NepBHY-; 
Hol BOCCTaHOBJIeHHOKM cbopMbl He HaOwiofaeTca. Ecaim K pacTBOopy MepBHYHOL 
BOCCTAHOBJIeEHHOH (hopMbI (eoPpuTHHA, MOJyYeHHOH Mp KOMHATHOM TemMepaType 
B mpucyrcrBun D,O, npusiuTb B aHaspoOHBIx ycoBHAX pacTBop DPN, To norso- 
IleHHe, COOTBeTCTBYIOUee STOH (hopMe, Cpa3sy uCyuesaeT, H pereHepupyerca HC- 
XOJHbIM ~MMIMeHT. 

Be3 npumeHenun D,O npamolt peakiHH MepBHYHOM BOCCTAaHOBJICHHOM (POpMBi 
c DPN Ha6s1oqaTb He yaBallocb, Tak Kak Mpv Hu3KOH TemnepaType DPN 
He aKTHBeH, a IIPH KOMHaTHOM TemMMepaType He MOyuaeTcA 3aMeTHOrO KOVJIM- 
yecTBa STO (bopMbI, HOO OHA OUeHb OBICTPO MepeXOANT BO BTOPHYHYW. 

Kak ObluI0 paHee NOKa3aHO B Hallleli naOopatopun (®), peakunA BTOPpH4HOH 
BOCCTAHOBJIeEHHOM (OpMbI XMOpodusna a c DPN, He roBops yxKe O MeHee ak- 
THBHOH BTOpHYHOH dopme dbeoduTHHa a, MpOHCXOANT 3HaUMTeNbHO MeseHHee, 
M OHA, CJI€MOBaTeJIbHO, HE MOXKeT HpaTb 3aMeTHOH pou pu cboTocencuOnn- 
3allun. 

Bpipaxkaem OnarogapHoctTb aka. A. H. Tepennuy u mpod. A. A. Kpacuos- 
CKOMY 3a OOcyxKeHHe pa6orTHt. | 


) 


— 


VUuctutyt Ovoxumun um. A. H. Baxa Iloctynuso | 
Axayemuu nayK CCCP 1 Xo -1957, 


UMTMPOBAHHAS JIATEPATYPA 


1A. A. Kpacuospcexnu #, JAH, 61, 91 (1948); KK®X, 30, 968 (1956). 2 A. A. K p a- 
cHoBCKHH, K. K. Botiuospexaan, JAH, 87, 109, (1952), .° Be Bobo 
cTurnees, B. A. Tappuaosa, JAH, 98, 1017 (1954). *B. B. Epcruruees, 
Jloxtopcexan nucceptauna, Mucr. 6uoxumuu um. A. H. Baxa, AH CCCP, 1956. ° B. B. Es- 
eTuruees, B.A. Tasppuaosa, JAH, 92, 381 (1953). * B. B. EBCTHIrHeeB, | 
B. A. Tappuaosa, JAH, 95, 841 (1954); 96, 1201 (1954); 103, 97 (1955); 114, 1066 (1957). 
Gye = Sy Epcturuees, B, A. Tappuaosa, JIAH, 115, 530 (1957). & A. A. K p a- 
cHoBckHu, IT. Il Bpuu, a) JAH, 96, 1025 (1954); 6) JAH, 67, 325 (1949). 
°E.Pa6unosnu4, Porocuntes, WI, 1, 1951; 2, 4. 1, 1953; E. Rabinowitch, 
ee 2,part2,1956. 1° A. HW. BpogcKu it, Xumua ws0r0nos, Man. AH CCCP 


128 


Worsagn Arnaygemun nayr CCCP 
1958. Tom 119, Ne 1 


BHOXHMH A 


B. A. PYBHH u C. Fr. BAKJIMHOBA 


BJIKAHHE ®OPMbI A3OTA HA HAKONJIEHHE XJIOPO®HILWIA 
MW OKHCJINTEJIBHYIO CHCTEMY KYKYPY3bI 


(ITpedcmaeaeno axademuxom A. H. Onapuxeim 21 XI 1957) 


Bowbiloe wucno paOor mocBxAlleHO Bompocy 3HaveHUsA a30Ta [WIA pacTeHua 
Kak HeOOXOJMMOrO KOMMOHeHTa OeKOBbIX BellecTB. M3BecrHo, uTo ycnoBus 
a30THOrO NHTaHHA ABMIAIOTCA CHJIbHO eHCTBYIOUIMM (baKTOPOM, H3MeHAIOLWIUM 
KaK HMHTeCHCHBHOCTb mpollecca (OTOCHHTes8a, TaK HM XapakTep oOOpa3yr1olluxca 
MpOLyKTOB. 

B paOote Ocunozoli (1) noKa3aHO, 4TO pa3IM4HbIe NO3bI a30TA BbISbIBaIOT KO- 
JIMYeECTBEHHOe H3MeHeHHe B COepxKaHHH OeNKOB XJOpOMIacToB, mpHyem cy- 
UleCTBEHHO H3MeHAeTCA H KaueCTBeHHbIH CocTaB STHX OemkoB. B smuTeparype 
Tak%ke HeOMHOKPaTHO OTMeUaaCb NOJORKUTEMIbHaA POJIb a30TA B HAaKOMJeHHH 
xsopodpussa (7 *). 

Bee stv HcceqOBaHHA MOCBALLEHbI TObKO H3YYeHHIO BIIMAHUA Pas/MUHbIX 

403 a30Ta, BOIpoc 2%Ke O BIIMAHHM pa3JIHUHbIX CPOpM a3OTHCTOrO NMTAHHA Ha Ha- 
KOIMJIeHHe H H3MeHeHMe MMIMeHTOB y pacTeHUuli MO CHX MOp OCcTaeTCA MOUTH Hesa- 
TPOHYTHIM. 
Ha ocHopaHuuv JjaHHbIx, ONyOHKOBaHHBIX B JMTepatype (* ‘), BHAHO, 4TO 
MOFIOULeHHe HW MpeBpallleHue paCreHHAMM HUTPAaTOB M AaMMMaKa 3aBUCAT OT BHEIII- 
HUX H BHYTpeHHUX dakropos. M3 paborn A. B. Bnagqumuposa (°) TakxKe H3BeCTHO, 
4TO IIPH HHTPaTHOM MUTAaHHM paCTeHHM 3HAYHTebHO YBeJIMYMBaercA KoOMUe- 
CTBO OpraHH¥eCKUX KHCJIOT 10 CpaBHeHHIO C paCTeHHAMH, HaXOJAULMMUCH Ha aM- 
MMauHoM muTaHun. IIpH nuraHun Ke aMMMadHbIMH COJIAMH OOpasyercs Oovb- 
Iee KOJIMYeCTBO BOCCTAHOBJICHHBIX IPOLYKTOB, YeM MPM MHTAHHM OKHCJIeCHHbIMU 
opMaMu a3orTa. 

B nporusonooxkHoctb A. B. Baatumuposy, H. C. Typkopa (°) ormeuaer, 
uTO aMMHMauHoe MuTaHHe (pH HasMuMM JocTaTOUHOrO KONMYeCTBA KaJIbILMsA) 
O6yCIOBIMBaeT YCHJeHHe OKUCJINTeIbHbIX MpoOleccoB, Tora Kak HUTpaTHoe 
NUTaHHe (Mp MOBHIIMeHHBIX JO3ax KaJIMA) AKTHBUPYeT B KeTKe MpoOllecchl BOC- 
CTaHOBJIeHHS. j | 

Sayayelt natiel paOoTb Oblio u3y4eHHe BJIMAHUA HATpaTHOH WH aMMHauHOH 
opM as0THOPO IMTaHHA Ha KOJIMYeCTBEHHOe COJepAaHHe MMIMCHTOB M Ha aKTHB- 
HOCTb H€KOTOPbIX OKMCJIMTEJIbHO-BOCCTAHOBHTEJIbHbIX (PePMeHTOB. 

Boi WpoBesenbl Be cepuu onbiros. B I cepuu pacreHusA KyKypy3bl BbIpa- 
IMBaJIMCb Ha CBETY B YCJIOBHAX BOAHBIX KybTYp. OnbiT MocTaBleH B Ci1eyro- 
MX BapHantax: 1) KOHTPOJIb — pacTeHHA BbIpalMBaJIMCb Ha Bose 6e3 06aB- 
T€HHOFO a30Ta; 2) pacTeHHA BbIPalLHBaIHCb Ha HATPaTHOM a3oTe B tpopme NaNO,; 
3) pacTeHHA BbIPAalMBasIMCb Ha AMMHaYHOM a3soTe B (opMe (NH,4).SO,. 

KonuuectBo a3ota Bo 2-M 4 3-M BapHaHTax OblJIO paBHbIM C YYeCTOM JO3HPOB- 
<M, IpHuAToH B cmecu Kuona. Onpesenenne xuopodusiia MpoBOAMoch Ha 
‘eKkTpodoromerpe C®-4 B allerouoBoli BbiITAxKe. B JIMCTbAX MB KOPHAX paere- 
iH onpeleislacb AKTHBHOCTb KaTasla3bl (MeTOXOM Baxa u Onapuua (*°)) v 
lepokcula3bl M NowMpeHooKcuAasbl (10 bosapKuny CG). . 

Bo II cepuu onbiros MbI onpexeasiu Barnanne NO, u NH} ua mpotiecc 3e- 
‘eneHus. Kykypy3y BbIpalluBaJin B TeMHOTE B NeCUaHbIxX KyJIbTyYpax. BapuanutTbt 
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Oblu” Te 2Ke, UTO HU Bmpesbisyutelt cepuu.{Tlocue Toro Kak pacTeHHuA BbIJep2kUBa- 

1 a | 

jluch B TeMHOTe B TedeHHe 5 AHell, OAM MepeHocHsuch Ha cBeT. AHamHsy MOXBep- 
ranucb 10—15-qHepuble pacTeHHA. | f 

Kak Buuo u3 Ta6n. 1, HATpAaTHIM HW aMMMaYHBIM a30T M0-pasHOMy BJIMAIO 


u CA Ha HUTPaT- 
Ha poct cTreOa H KopHA. Jlyyiiee pasBuTHe pacTeHHH HaOw10aerT p 


Ta6auna 4 


Bausune a3zota B dopme NaNO; 4k 
(NH4)2SO4 Ha pocT creOA H KOpHA y 
15-2HEBHBIX pacTeHHH KyKypy3bl 
(cpeauee u3 20 u3smepeHnii) 


Cre6eub Kopsu 
Wma 

Bapuant AJH- riaBu.|Bec BCe- 
Ha, | BEC, T |xopna, |rO KOp- 

cM cM HA, 1 

Koutpo Jib 12,6] 0,295 | 40,4 0,214 

NaNO, 15,7] 0,434 | 23,14 0,280 

(NH4)2SO4 13,3] 0,370 | 21,0 | 0,230 


| 


| 


iL 


HOM agoTe. B sToM clydae KaK Bec, Tak H 
qiuHa cTeOA Ooubile, YeM Y pacTeHHH KY 
KYPY3bl, BbIPOCLUMX Ha aMMHaYHOM asOTe.. 
VinrepecHo OTMeTHTb, UTO a30T, He3aBHCH 
MO OT TOFO, B KaKOH (opMe OH JlaeTCA, MO- 
jlaBiseT pocr KopHeli. Tak, y KOHTPOVJIb- 
HbIX PacTeHHii JJIMHa TyiaBHOrO KOPHA B: 
yipa pasa Oovblile, 4YeM Y OCTAJIbHbIX BapH- 
aHTOB. OfHaKO HeCMOTpA Ha Pe3KOe CO- 
KpallleHve JWIMHbI KOpHelt y OMbITHbIX pac-- 
TeHHH OOuui Bec KOpHeli B OOOMX CIYYaAX | 
IIPCBOCXOLUT KOHTPOJIb. OTO CseMyeT OTHO-; 
CHTb 34 CUeT YTOJIMEHHA H PasBeTBJCHH®A | 


KOpHeli OMbITHDIX MpoOO NOM BMAHHEM a30-} 
Ta, OCOOe€HHO B OKHCIeEHHOH copMe. | 
SalepxkKa pocta KOPHA Mp aS0THOM MMTaHHM yxKe OTMeYaach ApyriMu 
apropamu (1°). Hegocrarounoe as0THOe MMTaHHe KOHTPOJIbHBIX pacTeHHli oOy- 
CJIOBIMBaeT 3HaYeHHe YWIMHCHHA KOPHA Kak MpHCMOCOONTeIbHOH peakIMH. 
Ta6Onuna 2 


Cojepxxanve xsopopuima au b vu w3MeHeHHe HX COOTHOMIeHHA Tos 
BuHAHHeEM NaNOs nu (NH4)2:SOq 


KonmyecTBo xsopodussa (xw.), Mr es 
na 1 r cpip. Beca Xa, a2 xa. Db 
e KOHTposb| NaNO, (NH,4)2SO, 
Bapuaut or KOHT- 
5 povlb NaNO,| (NH,)2SO. 
|X. alXu. D[ xs. alxut. b] xm. a | xa. b 
Ss | 
15 Heli na 1 }0,414)0,148]0,498]0,302) 0,451 0,164 2,8 1,6 2,8 
cBeTy 2 |0,490/0,214/0,584/0,334) 0,554 | 0,186 2,3 Ah 3,0 
3 |0,806/0,352/0,879/0,394) 0,866 | 0,372 2,4 202 2,3 
15 gue Bp | 4 |0,622/0,171/0,782)0,521) 0,557 | 0,146 3,5 2,4 3,5 
temuote H | 5 |0,775]0,3381/0,992/0,515] 0,539 | 0,225 2,3 4,9 3,0 
40 gue | 6 |0,308]0,115/0,313/0,153] 0,489 | 0,080 2,7 2,0 2,3 
Ha cpety | 7 (0,448/0,11110,502]0,126] 0,112 | 0,030 4,0 3,8 4,0 


Ha (bone HUTpaTHOrO a30Ta KOMYeCTBO xO0podussia a wu b Bo BCex 
onbiTax OblI0 Coble, YeM Y KOHTPOJIbHBIX HW AMMMAUHBIX PacTeHHH, He3aBHCHMO 
OT yCNOBHH BbIpallMBaHua (TaOm. 2). 

B cury4ae AaMMHaYHOHK (POpMbI a30Ta PacTeHUA, BbIPallleHHble Ha cBeTy, TakKxKe 


IIpeBOCXOMMIM MO COfepKanntO XMOpoOusNa KOHTPOJbuble pacrenun. Onnako 
eCJIH Te Ke pacCTeHHA BbIepKUBa- 


JIMCb CHaYasla B TCMHOTe, a NOTOM 
BBICTABJIAJIHCb Ha CBET, TO KOIMUe- 
CTBO XOpodua Y WAHHbIX pacre- 


Ta6Oauna 3 


AKTHBHOCTb kKaTala3bl H NepOKCH]a3bl (cpeqHHe 
AHHbIe H3 WecTH OIIbITOB) 


a, Tlepoxcufasa B OTHO- 
HH OblIO 3aMeCTHO MeHbIlle, 4eM B Bae Karanasa, CHTCJIbHBIX eXMAMLAX 
KOHTpovJie. CooTHolleHue MexK]LY JUCTbA | KOPHH JUCTbA | KOpHH 
XJIOPOPUIIOM a HW DBO BCeX OMBI- oF : 

e OHTPOJIb , ae 26,6 68,6 
TaX, H€3aBHCHMO OT YCJIOBHH oOc- NaNO, 43°5 3'6 25°3 | 564 
BelleHHA, YMeCHbUWaeTcH Ha HMT- (NHs)280, 21,5 7,9 40,4 79,2 


PpaTHOM a30Te HM YyBeJINYMBaeTCA 
Ha @AMMWauHOM asoTe, T. e. Ha 
HHUTPaTHOM a30Te CHHTesHpyerTcaA Ooslee OKUCMeHHaA cbopMa xsopoduvia (xu10- 
podpuna b). 

Hurparnblii 4 aMMHaUHbI a30T OKa3bIBalOT CYUeCCTBEHHOe BAUAHHe Ha OKH- 
CJIMTCJIbHO-BOCCTAHOBUTEJIBHDIM PexXUM KeTKH. AKTHBHOCTb OKHCJIMTCJIbHbIX 
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* B mMuviiurpaMMax pasmoxennoro HO, ua 1 r cBeporo 
Beca 


(PepMEHTOB MOXET CYAHTH B U3BECTHOM CTeNeHH MOKa3aTeeM OKUCIINTEMbHO- 
BOCCTAHOBUTCJIbHOrO pexXHMa B TKaHAX pacTeHuit, 

Kak BuHO u3 TaG. 3, AKTHBHOCTb KaTaJla3bl H HepOKCHa3bl Kak B JIMCTbAX, 
TaK HB KOPHAX BbIllle Y paCTeHHH, BbIpPallleHHbIX Ha aMMMauUHOM cbopMe asoTa, 
4eM Ha HUTpaTHOH. BnowHe BepOATHO, YTO MOBBIMeCHHAA AKTHBHOCTb OKHCAH- 
TEJIBHBIX (PEpMEHTOB Ha AMMMAYHOM cbopMe a30Ta ABIAeTCA MpUcMOocoOHTeTb HOH 
peakiveH, C MOMOMIbIO KOTOPOH pacTeHHe KOMMeHCHpyer OTCYTCTBHe aKTHBHOFO 
KUCOpoqa HUTpaToB. B nombsy sTOro MpeAMo02%KeHuA TOBOpHT TO, YTO pacTe- 
HHA, BbIPallleHHble Ha AMMHAYHOM as0TE, JIyUe pasBUBaloTca B aTMOchepe, O6o- 
TalleHHOH KHCOpozoM, Yem 6es aspaltunu. C sToH Wesbio Obl MpoBeeHb! OMBI- 
TbI, Te OAHAa UaCTb pacTeHHli HeENpepbIBHO adPHpoOBasacb, a Apyrad Haxofulach 
B yCJIOBHAX HeAocTaTKa KuCmopoqa. PesyibTaTbl STHX OMBITOB NMpHBeeHbi 
B TaOn. 4. 

Ta6Omuna 4 


Buauanne a9pallHu Ha pocT pacTenHit 


(NH,)2SO , NaNO; 


BapuauT | quHa 
cTe6- 


Bec; 
cTe6- 


quiuHa 
KOPHA, 


Bec | AnHHa 
|KopHs,| cTe6- 


Bec 
cTe6- 


auHa 
KOpHS, 


Bec 
KOpHA, 


JIA, CM| Jia, P| cM r JIA, CM| Id, P| CM r 
Aspalun 19,5 | 0,620 21,7 | 0,350} 22,2 | 070 27 | 0,275 
Bes aspanun| 18,3 | 0,493 | 12,3 | 0,200] 23,0 | 0,907| 22 | 0,464 


Jlanuple TaO. 4 MoKa3blBaloT, UTO Ha HUTPaTHOM a30Te paCTeHHA pa3sBuBa- 
IOTCA OUCH XOPOMWO UH Oe3 JONOMHHTeIbHOK adpalun. Y pactenuli ua NH; 6e3 
a9pallN POCcT HaJ3eMHbIX OPraHOB, Tak %Ke KaK M POCT KOPHA, 3aep2KuBaerca. 
OTH JaHHble coracyrores c JanHbimu Kanunkesuya(?4), 
KOTOPbIM YCTaHOBHJI UYTO paCTeHHA, pasBHBalolHecA TaOauna 95 
Ha @MMHa4HOM a30Te, MOrsollaloT B Mpollecce JbIxa- Axrusunocrs  nomndeno.r- 
HHA MOJIeKYJIAPHOrO KuCOpoda Ooubile, YEMMIPH HHT- OKCHJasbl (B OTHOCHTeb* 
paTHOM MHTaHHH. BEE na Comoe ae 

Mutepecuo u TO, YTO AKTHBHOCTb KaTaJla3bl YMeHb- ey 
iaeTCH B BapHaHTe C HUTPaTHbIM a30TOM, Te WXET — Bapnanr | Ancrsa |Kopnn 
MHTCHCHBHee CHHTe3 Xopodussma. Tlocmequee Bpema ve 
HakaliMBaeTca BCe Oosbille AaHHbIX 06 OOpaTHOH yON5o"» re! 
3aBHCHMOCTH MexKY cColepKaHHem XsOpodusa WH (NHi)SO} 1,7 
AKTHBHOCTbIO KaTasla3bl. Tak, HallpHMep, Obwio nowly- 
yeHo (1°), UTO Mp OCBelleHHH CHHHM CBeTOM, HapsAy C yBemM4eHveM Cojslep- 
*KaHUA XMopodussa, HaOmOMaeTCA YMeHbINeHHe AKTHBHOCTH KaTasa3bl. 

B MporuBonosloxKHOCTh KaTasla3e MU MepoKcuya3ze, nomMdenonoKcugasa Oo- 
yiee aKTHBHa Y paCTeHuii, MUTAaOlMxXCA HUTpaTaMH. OTO OTHOCHTCH, OLHAaKO, 
TOJIbKO K JIMCTbAM, TOrMa Kak B KOPHAX 3Ta AKTHBHOCTb BbIllle Ha aMMNau- 
HOM (oue (TaOu. 5). 

PesymbTaTbl BTOpOM CepHH OMbITOB puBesenbl B TaON. 6. 


Ta6buunna 6 


Vismenenve cogepxanua xmopopuina a uv b mpH pasHoi mpogsou- 
XKHTeIbHOCTH OCBeWLeHHA NO” BAMAHHeM NaNOsg wu (NHq)2SOq (B Mr Ha 
1 T cbip. Beca) 


5 mHei B TeEMHOTE 


5 mHei B TeMHOTe 
+6 quel ocBell. 


5 Het B TeMHOTE 
+3 WHA ocBell. 


+8 uac. OCBEIl. 


Bapuaut 

- xa. a| xa. b| a:b xa. a|xa.b| a:b xa. a|xa.b | at b 
KouTpouib 0,058 | 0,011] 5,3 | 0,287] 0,082] 4,6 0,463 0,178 2,6 
Nano, 0,100] 0,025} 4,0 | 0,324] 0,108} 3,0 0,519 0,236 Lie 
(NH,)2S0, 0,066 | 0,014] 4,6 10,249] 0,062] 4,0 0,318 | 0,087 3,7 


3enenenue Ha HUTpaTHOli cbopme agora y pacrenuli ujer ObicTpee, YeM Ha 

aMMHauHoH. 
Kpome Toro, MbI MIpoBeJIH elle Ba BapHaHTa ONbITOB, B OMHOM M3 KOTOPBIX 
pacTeHHA BbIPallHBaucb B TeYeHHe 3 AHel B TeMHOTe, a 3aTCM OCBElllaHCh, 
9* 434 


Tora KaK B ApyroM BapHaHTe OHH HaXOAMINCb B TeMHOTe B TeyeHHe 8 Hei, 
nocvle Yero UX Mepenocuiu Ha cBeT. M3 sTHX ONbITOB BHHO, UTO AVIA BeJIMYHHbI 
OTHOWeHHA MeXKLY XOpopusoM a u b He UMeeT 3HAYeHHA MpeABapHTeJIbHOe 
Bo3jelicraue TeMHOTE!. He3aBHCHMO OT TOPO, CKOJIbKO J\HeH pacTeHHA Tepe] Oc- 
BeELLCHHCM HAXOLMIHCb B TEMHOTE, XOPOU a CHHTeSHpyeTcA ObIcTpee, YeM XJ10- 
podusa b, mpw4em cooTHOWeHHe MexLY OOeuMU C—opMaMH XsOpoHa Ha HUT- 
paTHOM agoTe ocTaeTcs BCera HHKe, YEM Ha AMMHAUHOM asOTe. AG6coutoTHoe *Ke 
KOJIMYeCTBO XMOpOpuia a H b NOHMKaeTCA NpH YWIHHEHUH BpeCMeHH HaXO*K- 
JICHUA PacCTeHHA B TEMHOTE. 

No.ryuenuble LaHHble NO3BOJIAIOT TPaKTOBaTb AeliCTBNe HUTPAaTOB Kak (pakTopa, 
CJBUTAalollerO OKUCJINTEJIbHO-BOCCTAHOBHTEJIbHbIM pexXHM TKaHeH B CTOPOHY yCu- 
JICHHA OKHCJIMTeIbHBIX mpolleccos. Iloq BAHAHHeM HUTpaTOB yBeJHYMBaeTCA 
OTHOCHTeIbHOe COMep2Kanue XMOpousa b U aKTHBHOCTh MOIMeHOOKCHAAasbl. 
Ha ammuaunom (pone HaOsmtofaeTcaA BO3SpaCTaHHe AKTHBHOCTH KaTaJla3bl H Nep- 
OKCHa3bl HW YBeIMYMBAeTCA OTHOCHTebHOe COMepxaHHe XMOpoHa a. 


Tlocrynuvio 
Mf SMB 
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XHMHIECKAA TEXHOJOCHA 


M. JI. YENEJIEBEWKUH, 6B. M. PAMMEJID®APB, M. E. KYMEPMAH 
u 3. B. KPACHJIBHHKOBA 


QJIEKTPOHHO-MHKPOCKONHYECKOE HCCJIEMOBAHHE CTPYKTYPbI 
®OC®OPHTOB BACCEMHA KAPA-TAY 


(IIpedcmasaexo axademuxom C. H. Boavdxosusem 11 VI 1957) 


®ocoputst Oacceliha Kapa-Tay (mecropoxyenna Ak-Cait, Kox-cy u Uy- 
Jlak-Tay) colep2at 3HauHTesIbHOe KOMYeCTBO (OObIMHO OT 10 yo 18% , uu mpu- 
MepHO +/, BecoBy!0 4acTb) Aoomuta CaMg(COs)2, uro NpHBOLHT K BbICOKOMY pac- 
XOJHOMY KospPuIMeHTy CepHOH KHCJIOTHI Ha TOHHY ycBosxemolt P2Os B cymepdoc- 
pate (2,6 B. u. H2SO, na 1 B. 4. P2Os). Moppmnenupiii pacxox cepHoi KHCMOTEI 
IIpHBOJMT K OYe€Hb HH3KOMY KaueCcTBY Cy- 
nepdocata — Kak NO COJepxxaHHio yCBO- 


e Mectopoxjenue H xa- Comeprkanne B % 
aemoli P2Os, Tak HO ero cbusnueckum  Mecropoxnenne, in xa 


TaOauna 1 


cBolicTBaM. BemeycTBue HaJIMYHA B KUKOM pura P20;| mgo | co, 

(base cynepdocdata MarHveBbiIx cole, a Sige ae eae 
OK- 2 CcJ1e Jbl ’ : 

umeHHo MgSO, u Mg(H2POQ,)2, cymepdocibar ak scak 93°37] 0,85. | 10,08 

MOy¥aeTCA CHJIbHO MaxKYyUMMCA uM PHrpo- es ls ges 36,8 | cneqpt | 2,78 
yaak-Tay; doccdoput 

CKONIHUHBIM. MaCCHBHBIi, © TOHKO- 

B HacTosilee BpeMA HMeIOTCA Ba cmo- =“ PucTansuuecknii, 


ES s3epHucTHIi c Kap6o- 
co6a o6orafeHua boctopuToB Oaccelina HaTHBIM Ie@MeHTOM, 
© oy ceporo WBeTa c JIHM0- 
Kapa-Tay: doralMoHHbli W XuMHueCKHH. cain OTDenIOM 26,18] 2,67 | 5,88 


B pe3yslbTaTe OMbITOB NO qvioTalMH  Uyasax-Tay; doctarxo- 


e KapOoHaTHaa mopoya 
(pocctpopuToB MeCTOPpOM TECHN A Ax-Cau NKG= € ppocnoiiane @ aHntS 
is 3aMH KpeMHA, 3ePHHc- 
JIyueH KOHILeCHTpatT C 3HAYHTeEJIbHO TIOHU Tad C  KPeMHHCTBIM 0,44 
2KECHHBIM COJepzKaHHeM MarHHn. Mynoralua IkeMeHTOM 22,84) 0,19 


*Ke (octoputa MecropoxyeHua Uynak-Tay “ytaxTay; docho- 


PHT MaccHBHbIli, ce- 
Iipu JUDG WMS YCJIOBHAX AaeT KOHILCHT pat, B pbiH, TOHKO3epHHc- 


TbIHM, M€CTaMH OKpa- 
KOTOPOM COJlep2kaHve MgO cocraBuaer WCHHDIi 2KeeSHCTLIM 


1,5% u Oonee. TpyfHoctu dioramuu oc- nei Rica: 33,22) cnents | 0,78 
d@oputTos mecropoxyeHusn UynaKk-Tay 00b- EE i ee 


ACHAIOTCA BeIMYMHOH 3epeH cocdaTHoro apne Rene ort a5, e3exene | bee 
BeulecTBa y 3THX cocsopuTos. 

3ylecb CulelyeT HallOMHHTb, 4TO MecTopoxenve Uyak-Tay xoTa u OTHOCHTCA 
K TOH 2Ke (ocOpuTHOH Cepuu, UTO uM MecTopoxeHHa AK-Cali u Kox-cy, u uMeeT 
TOT Ke FeoOrHyecKu BO3PAaCT, BCe Ke OTMMVAeTCA OT HAX PAJLOM CYLLeECTBEHHBbIX 
uept. Pyabt mecropoxyenua Uynak-Tay, koropoe pacnomaraerca B Hemocpel- 
CTBEHHOM OIM30CTH OT PpaHHTHOTO HHTPY3HBa, NOABeprIMCb HHTCHCHBHOMY KOH- 
TAKTOBOMY MeTaMOp@v3MY, BbISBaBIIeMy B HUX WevbIM pA CyULeCTBeHHBIX H3- 
MeHeHUIi HU, B YACTHOCTH, 3HaUMTeIbHYIO NepeKpucTaIM3aluto (pocdata. Bewey- 
crBHe sToro cpocdbopuTe! Uyaak-Tay uMeloT HHO MUHepabHO-NeTporpapuye- 
cKHii XapakTep, HHble CTPyKTY PHO-TeKCTY PHbIe YepTbI 0 CpaBHeHHIO C OObIdHbIMH 
HeMeTaMOp(H30BaHHbIMH pyaMu Jpyrux KpyNHBIX MecTopoxjenuu Kaparayc- 
ckoro Oaccelina. 

Hamu OpiI0 MpOBeAeHO 3/1 CKTPOHHO-MUKPOCKOMMYECKOe UCCIEMOBAaHHe CTPYK- 
TY PHBIX OCOOeHHOCTeH Poc*PpopHTOB MeCcTOpOKMEHHA Uynaxk-Tay Oacceltina Kapa- 
Tay. OnHOBpeMeHHO, JA CpaBHeHMA, OvlJIO MCCEQOBaHO C MOMOM{bIO OObIYHOrO 
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MUKpocKona CTpoeHue (poctpopuToB MecTopOxeHHH Ax-Cait u Kox-Cy Toro xe 


Oaccelina. ; 
Odpasupi docpoputos Saccelina Kapa-Tay Opium Nouyuenbl 13 Uucrury 


Ta TOPHOXHMMYeCKOrO CbIpbs HM WMeIH XapakTepHCTHKy, IIpHBeAeHHY!O B 
tao. I. 


Puc. 1. Crpoenne poctboputa Kox-Cy: a — no TpaBnenus, 6 — nocne TpaBenua. OnTHYecKHit 
MHKPOCKON, MOJIMCTHPOJOBble OTMeYATKH 


Puc. 2. Crpoenue ochoputa Uysax-Tay: a — no TDaBJIeHHA, 6 — MOCe TpaBJIeEHHA. DNeKTpOH- 
HbIM MHKpockon OM-3 


H3 o6pasnos cboccopuros Obl Chetaubl MOMMpOBaHHble aHWWHdpbl, © KOTO- 
PbIX MOJMCTHPOJI-KBapleBbIM HW KOJWJIOAHeBO-KBapleBbIM CnocoOaMu OblWIH CHSs- 
Tbl OTHeYATKM. GaTem anuiMdbl TpaBuuch 1% cepHucrol KucmOTOIi mpu 25° 
B TevenHe 5 MHH. PexkuM TpaBeHHA Obl BLIOpaH C TAKUM pacueToM, UTC ObI pa- 
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CTBOPABLUMECH IPH 3TOM KapOOnaTb! He CHIbHO paspyllaiu MOBepxHocTb. 3aTem 
€ MpOTpaBJIeHHbIX AHUWIM(OB Nemaivcb OTMeuaTKH. 

OjuM HM Te Ke yuacTKN MOBepXHOCTH AHULINoOB LO MU MOcie TpaBeHHA NOL- 
BepraslMCb 93JIEKTPOHHO-MHKPOCKONHYeCKOMY HCCyIeOBaHHtO. 

Mccneqopanne noKa3as0, YTO BeMUNHAa CocaTHbIX 3epeH JWIA BCeX HATH O6- 
Pa3lloB cbocopuToB mecTtopoxjlenua Uynak-Tay mexuT B mpezenax or 0,1 
Ao 4,0 uw. BkmoweHHA KapOoHaToR MesKO_UCHepcHEl (puc. 2). 

BeiuuvHa OoMTOB B octbopuTax Mecropoxenult Ax-Cait u Kox-Cy nexur 
B ipegenax of 40 fo 80 u (ama Ax-Cas) u or 80 no 230 » (aun Kox-Cy). Bxato- 
4eHHA KapOoHaTOB Ooviee KPyNHble, YeM Bocoputax mecropoxjenua Uynak- 
Tay (puc. 1). 

SepHa oomHTOB doctbopHToB MecTopoxyenult Ax-Cait u Kox-Cy u doccar- 
HbIX 3epeH Poc*opuToB MecTropoxAenuH UynaKk-Tay uMewr OJMHaKOBYW, CulerKa 
OBaJIbHY!O (opmy. 

M3 Toro dbakTa, YTO BEHUHHA Coc*aTHbIX OOMHTOB y dboctopuToB MecTOpox- 
Aennii Ax-Caii u Kox-Cy Bo Muoro pas 6oubille, YeM BeIMUMHAa (ocdaTHBIX 3epeH 
<poccpopuTos MecropoxeHua UynaK-Tay, MoxHO ChelaTb BbIBOL, UTO OOorallie- 
Hue cpoctbopuToB mectopoxkyenua Uynak-Tay Jo nowyyeHHA KOHUeHTpata Cc 
HH3KHM COJepxKaHHeM MarHHA MeTOOM *PioTalun Oyler SHAYMTEIbHO TpyHee, 
uem oOOoraleHHe tocdopuToB MecropoxyeHnii Ax-Cal u Kox-Cy. 

Tlostomy dmoralHvoHHoe oOoraileHve cboctbopuToB mMecropoxyenua Uysak- 
Tay caeqyer coveraTb c OOaropaxkuBaHveM UX pa30aBJICHHbIMH KHCJIOTaMH, 
IB UaCTHOCTH CepHOH KHCIOTOH. OTOT MeTO], HeE3aBHCHMO OT pa3sMepa (poc*aTHbIx 
3ePeH, MO3BO/IAeT MOMYUaTb KOHIMEHTPaT C HU3KUM Codep2xaHHem MgO — nopsJ- 
xa 0,3—1,0%. 


Hayunpi HHCTHTYT Hocrynusio 
mo yoOpeHuaM H HHCeKTOPYyHTHCH/aM 5 VI 1957 


TocyfapceTBeHHbld HHCTHTYT 
TOPHOXMMUYECKONO CHIPbs 
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Aokaane Akayemun naysx CCCP 
1958. Tom 119, Ne 1 


TEOJIOVH f 


B. H. TPHTOPbEB 


HOBAA HAXOAKA ®AYHbI HA CEBEPO-3ANARE CHBUPCKOU 
NJIAT®OPMbI WH PACUJIEHEHHE HW)KHErO KEMBPHA 
HPAPCKOrO PAMOHA 


(ITpedcmasaexo akademukom H. C. Ilamcxum 16 XII 1957) 


B HacTosllee BpeMA HHWKHeKeMOpHiicKkHe OTOXKeHHA PasHbIX palloHoB: 
AOUpcKOl maTsPopMbI NOCTaTOUHO HaleKHO yBA3AHbI MEXKLy Cobol, H MOUTH 
Id BCeH TeppuTopHH CuOupcKol naaTpopMbl MOxeT ObITb MpHMeHeHa euHas’ 
‘paTurpaduyeckasw Cxema UX pacuenennaA. Ilocnequaa Opina co3nana H. B. Mo- 
yoBpckoH HH. E. Uepupmmesoli 2a ora Cu6upceKoli naatdpopmpr (3,4). Sta »*xe- 
eMa Oplvia HCMOJIb3OBaHa H WIA PaCYIeHeHHA HW2KHeEKeMOpHHCKUX OTMOAKeHHE 
mana CuOupcKol muiatpopmpr (7). OqHako B mocmeqHeli paOore mo ceBepo- 
many Opi yYTeH MaTepHas WHIWb TypyxaHcKoro pa3pe3a HW2KHeroO KeMOpHs,. 
TO BpeMA Kak XapakTep KeMOPpHHCKHX OTJIOMKeHHH B Ooee CEBEPHbIX paoHax 
‘TaBaJICA HeEACHbIM H CNOpPHBIM. 

B 1957 r. apropy ylasocb NO3HAKOMUTbCA C HHKHeKeEMOPHHCKHM paspe30M 
rapCcKoro paliona, KOTOpbIi MOHee BCerO BCKPbIT IpaBbIM IpHTOKOM Ennucen— 
. Cyxapuxon. Jlo wac 9ToT pa3pe3 GCoylee HH MeHee LeTaIbHO OblI H3yUeH! 
1944 r. T. ©. OqnHOM, BEIeHBIUMM 3yecb KemOpuH, uv B 1956 r. B. H. Lpa- 
THOBLIM H JI. M. UlretiHom, pa3qenuBINMMM ero Ha HUXKHIOIO — M31 YYHHCKYIO: 
BepXHIOIO — CyXapuxuHcKyro cBuTHI. Mmu xe Onin CiemaHbl mepBbie Warn 
CONOCTaBJICHHH 9THX CBHT C HW2KHeKeMOPHUCKMMH OTJIOXKCHHAMH COCeAHHX. 
{HOHOB. 

Kak U B OCTaJIbHbIX paioHax CuOupu, B MrapcKom pa3pese rpanulla al qaH- 
(Oro H JIGHCKOTO APYCOB MpPOXOAUT TO BeCbMa Pe3KOH CMeHE MeCUaHOPIMHHCTHIX. 
JIOXKeHHH KapOoHaTHbIMH. OTHOCHMas K asIqaHCKOMy Apycy TeppHrenHad u3uy- 
(HCKad CBHTa XOpolllo pa3ONBaeTCA Ha HeECKOJIbKO Nauek. 

Hwxkuad mauka xapakTepH3yeTca MepecanBaHveM MVJIOTHbIX 3eJICHbIX TH- 
ICTHIX AJIEBPOJIHTOB 6e€3 3aMeTHOM CNOMCTOCTH C paKOBHCTbIM 3J1OMOM! 
Somee TOHKOCJIOMCTHIMA JIMCTOBATbIMH 3eJICHOBATO-CepbIMH aJleBPOJINTaMH 
{MpOCNOAMH 3eJIEHOBATO-CepbIX KOMKOBATHIX P'IMHUCTbIX H3BeCTHAKOB. Buyumas 
UHOCTH 3TOL! MaYKH He Oosee HeCKOMbKMX LeCATKOB MeTpoB. Sameraer ona, 
-BHHMOMY, HeCOriacHO H C Ppa3MbIBOM (KOHTaKTa He BUHO) Ha OTMOMKeHHAX 
|pxuero mpoteposoa. He uckmoueHo, YTO MexKyY HAMM IpOXOMAT pa3sviom. 

« Bropas (cHu3y) nauka C10%KeHa MJIOTHBIMH PIMHUCTbIMH aleBPOJIHTaMH, OUCHb: 
{XOXKHMM Ha HWKeexKallMe, Tak%Ke C XapaKTePHbIM PaKOBHCTHIM H3JIOMOM, 
| OKPallleHHbIMM LWesHKOM B BUWHeBO-KpacHblii Bet. Cpequ HUX Yepes 2—3M 
(3BHTbI mpocson 0 0,20M GOomee rpyOosepHuctoro ameBpomnra. B cnsoimHon 
‘ACHOUBeTHOM TOME BCTPpeyalOTCA TOHKHe (HeCKOJIbKO CaHTMMeTPOB), He BBI- 
D2KaHHble MO MpocTHpaHH!O MpOCMOHKM MeCuaHHKOB, OKpallleHHbIX B 3eJ1eHO- 
jro-ceppiii uBeT. Moutnocrb ee oKo0 600 M. 

| Ina BprnuenexkalleH nayku (TpeTbeH CHH3y) BeCbMa XapaKTepHO Ooslee WI 
jee MpaBuJibHoe MepecwaMBaHwe COeB MecuaHWKa H aJseBPOJIMTO-PIMHUCTHIX 
(pod, OM3KUX K HWxKeIexKalleH Tome. [lecuaHuku BUUIHeBO-KpaCHble, MeJIKO- 
IHUCTLIe, C KPyMHOM BOHUCTOH cmoucTocTb1O. MomnocTb coeB mecuaHuka 
Sne6netca or 0,5 to 3—4 mM. AmespoauTbi HW apriuiTbI CularaioT MeHee 3HauH- 
13% 


TeIbHbIe MO MOULHOCTH mpocsoH. Ilo cBoemy XapakTepy 9Ta Mauka OUCHb HAallOMk 
Haer (bIMUenoLOOHY!O TOMULY MOPOARMXMHCKOH CBUTbI TOMOMHCKOTO MOWbAPYCé 
omucaHHy!0 Ha CeBepo-BOCTOUHOH OKpawHe Enucelickoro Kpa%Ka (‘), xora 
UMeeT OlpPeeeHHble OTMMUUA (MIpexe BCero, KpyNHaA BOJHUCTAA CJIOMCTOCT 
mecuaHbIx cioes). Momnocrb mauku 160 mM. 

B wenom nocieqHne 1Be 1aukH OUCHb HAMOMHMHAIT OCeIOUHY!O CBHTY CeBepCc 
3anauoro IIpucasHba HW M0 CBOeMY MOJIOXXeHHIO MOTT, TaK %e Kak HM mocdeL 
HAA, CUHTATbCA aHaloraMH TOMOMHCKOrO TOPH3OHTAa. 

BepxHaa mauka H31YYHHCKOM CBUTHI COX%KeHa pasHooopasHbIMH TeppHrek 
HBIMH MOpOMaMu: MeIKOraeyvHbIMH KOHTIOMepaTaMH, WecCuaHuKaMH, a/leBpouk 
TaMU, C MOCTeMeHHLIM YObIBAHHeM BBepX 10 paspesy Souee rpyOOsepHUCTHIX pas 
Hoctel. DaibKa KOHTVIOMepaTos, C1a60 OKaTaHHast, COCTOHT H3 TEMHDIX HM KpaCHbl 
KBaPILMTOB, 3@JI@HOBATO-CepbIX JOJIOMHTOB HM TeEMHbIX OCHOBHBIX H3BePxKCHHBl 
nopox. Oburat oKpacKa NOpok AanHoli nauku Kpacno-Oypaad. B sepxnux 501 
NpocuoH MecuaHHKa uUCcuesalOT, H Cpe aAMeBPOJIMTOB MOABIAIOTCA MPOcuo 
3@JICHOBATO-XKeITLIX aaHHTOBbIX JOOMUTOB Lo 0,5—1,0 m mouuocro. Ilo cBc 
eMY XapaKTepy 9TH OTOXKeCHUA LO MEIKUX LeTaeH WOXORKU Ha OTMOMKeHHA YCTE 
TaryIbCKOM CBHTbI CeBepo-3anaqHoro IIpucaaHbA, MOTCKOHM CBUTbI IOTO-BOCTOU 
Horo IIpucatHba uM, Tak Ke KaK NocweqHMe, MOryT ObITb OTHECEHI K AKYPHH 
ckomy moxpapycy. Momnocts sto nauku 300 M. 

Takum o6pa30M, OOllait MOULHOCTb OTJIO*KeHHM aaHcKkoro Apyca B Vin 
ckom paiione okoso 1000 mM. | 

Hafiqennas namu B 1957 r. dbayHa NO3sBONMIAa MpoBecTH JabHeIlee cog 
ApoOuoe pacusenenne Hu CyXapHXHHCKOM CBUTHI,C BbIeJeHHeM OCHOBHbIX POPU3Ok 
TOB vleHcKoro spyca. Bce opranMueckue ocTaTKH Obl CoOpanbi H3 40-MeTpoBo 
maukH, 3aeratoulel B 750 M OT MOMOUIBEI JaHHOM CBUTbI. Ota Mauka c1o0%KeLl 
yepeOBaHHeM TeMHO-CepbIX, C MOBePXHOCTH 3eJICHOBaTLIX HM KPaCHOBaTO-C€ 
PbIX, WATHHCTbIX, NO-BHAMMOMY, T'JIMHHCTbIX V3BeCTHAKOB CO CBeTJIO-CepbIM} 
acdbaHuTOBbIMH U3BecTHAKaMH. MoulHocTb WpocoeB WO HeCKOJIbKHX MeTPO 
M3 TeMHO-CepbIX H3BeCTHAKOB COOpaHbl Kpynuble Tpu0OuTH Jakutus (?) sp 
Meikue Opaxnonogn Acrotreta sp., Obolella (?) sp.* Hw ormeuaToK CnHHHE 
CTBOPKH KpynHol Kutorgina (?) sp., ryOKH, a TaK2%Ke XHOMUTHI, PUIIOKapu bl * 
Kak u3BecTHO, UpescraButTemu pofla Jakutus aBasioTrca HanOoulee XapaKTepHbIM 
(popMaMH OJIEKMHHCKOrO ropu30KnTa CuOupcKol naatdopmpl. Murepecuo oTm 
THTb, UTO TpyOuaTble OOpa3s0BaHHA, OKa3aBiiMeca ryOkamu, JO CHxX Mop Obl) 
BCTPCYeHbI TAKE TONbKO B OTORKEHUAX OJIEKMMHCKOFO TOPH30HTa CeBepHO 
ckjoHa AmjaHcKoro MaccuBa. OHako TaM UX Mpupoda ocTaBaslacb HeACHOF 
H JIMIUb B OOpasiax c p. CyxXapuXxu BepBble B HUX yJlasocb HaOmI0JaTb BHYTpPeH 
HIOIO CTpyKTypy ryG6oxk. 

CopepileHHo HHO XapakTep UMeIOT OpranMueckue ocraTKU, CoOpaHHble 
AaanuTOBbIX H3BeCTHAKOB. B Hux COfep2KaTCA MeKHe TpusIOOUTHI poma Say: 
nella, THNMMUNbIe [IA CaHalITbIKTObCKOTO TOPH30HTa HM2KHerO KeMOp 
Tyss, Ky3sHeykoro Amatay u Sanaquoro Caadua, aTakxe apxeouvats Ethmad 
phyllum sp. nov; Coscinocyathuss p. nov., Ajacicyathus sp. nov. Sro nog 
BOJIAeCT, C OMHOK CTOPOHbI, YBCPeHHO BbIeIHTb B MrapcKom pa3pe3e oTw102xKeHHt 
OJIEKMHHCKOrO TOPH30HTa, C ApyroH — conmocTaBUTb UX C CaHallITbIKTOJIbCKHI 
TopHsouToM. Bpieenue dayHucTHuecKH OXapaKTePH3OBaHHbIX OTJO2KeHHI 
OJICKMHHCKOFO POPU3OHTaB CepeMHe CYXapUXHHCKOl CBUTbI NO3BONMMO God 
YBepeHHO MOJOUTH WH K paCuJIeHeHH!O BCeH OCTaJIbHOH ee uacTH. 

M3BecTHAKH C PayHOH MOACTHAIOTCA MauKOH, COXKeHHOL OJHOPOHbIMH Ma 
CHBHBIMH CBeTJIO-CepbIMM TOHKOKPHCTaslIMueCKHMH JomomMuTamu. Moutnoc 
nauku 40 mM. Hue ee sexkaT TeMHO-Cepble MACCHBHBbIe U3BECTHAKH, HeCKOJIb 
oOorallleHHble ecuaHbIM MaTepHasiom. B ux oCHOBaHHM BbIerserca 10 Mm na 
HUCTBIX (AKEJITHIE MATHA Ha CepOM *oHe) NOMOMHTHCTHIX H3BECTHAKOB, XapakTe 


* TIpegcraputetu Obolella u3 oTnoxenui cyxapuxucKol CBUTHI ObWIM ykKa3aHbl Ta 
‘B. HW. Hparynospm u JI. ®. IUlreitnom. 
_ _*  Tpxaoourst Hw Opaxnonogbl onpeyenenst JI.H. Penunoii, apxeounarst x ryOKu 
iM. T. )Kypapuesoit. 
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AJA OJIEKMHHCKUX OTIO*KeHHH Anfanckoro maccuBa. Odutad MOULHOCTS 13- 
HAKOB 165 M. 
ITH [Be WauKM MO MX JIMTOMOrHYeCKOMY XapakTepy, MOMO*KeHMIO B paspese 
ULHOCTH CIEMYeT TAKHKE OTHOCHTh K OJICKMHHCKOMY ropH30HTy. B Takom culy- 
OOUad MOM{HOCTh ero ormoxenuli B Mrapckom paspese6yer paBua 250 M. 
Hkelexkalllyl0 YacTb paspe3a CyXapHXHHcKoli cBuTHI (550 M) 0 ee mom02x«Ke- 
) MO2KHO COMOCTABHTh C OTMOKEHHAMH TOMOAYAHCKOFO HM CHHCKOPO POpH3OHTOB. 
eH MOXHO BHIeIHTb Be naykH. Bepxuaa 43 HUX CMOxKeHa Somlee WIM MeHee 
BUJIbHbIM YepeNOBaHHeM H3BeCTHAKOB, JOJIOMHTOB HM JOJIOMUTHCTHIX H3Be- 
AKOB. M3BecTHAKH TeMHO-Cepble, TOHKOKPHCTaIMUeCKHe, TOra Kak JOJ0- 
MCTbIe UX PasHOCTH M AOOMUTHI Govlee CBeTIbIe. CpeqH HU3BeCTHAKOB BCTpe- 
TCA KOBOJIbHO MOMLHbIe IPOCON, HMEIOMIHe OHKOJHTOBOe CTpoenve. MompHocr 
KH 425 m. Ilo cBouM 1HTOOrHYeCKHM OCOOeHHOCTSAM H MO/IO2%KeHHIO B paspese 
CHJIbHO HaMOMMHaeT KJIMMeHCKY!O CBHTY OKpaHH Enucelickoro kpsxKa u 
XH BBefeHcKOH cBuTbI IIpucadubsa, cofepxamMe dayHy TomOauancKoro ro- 
OHTA. 

HuxkKHAA Mauka COKeHAa MPeHMYUeCTBeEHHO TeMHO-CepbIMH TOHKOKpucTau- 
eCKHMH M3BecTHAKaMH. J[14 OOJIbUIMHCTBa 9THX H3BECTHAKOB BeCbMa Xapak- 
1a IIpHMeCb TOHKO3ePHHCTOrO MecuaHoro MaTepHadla B BUe OTAebHBIX TOH- 
MX IIpOCOeK, OCOOeCHHO 3aMeTHBIX Ha BbIBeTPeON MOBepXHOCTH MOpoOsEt. 
OOlWIBe MH KpOBJe STOM MayKH JexKaT MpocMon OenbIX KBaPIWHTOBUAHbIX u 
JLO-CepbIX H3BeECTKOBHCTHIX M@JIKO3@PHHCTHIX KBaPeBbIX MecuaHuKosB. [Tpo- 
A MeCYaHHKOB MepecanBaloTCA C MpOCMOAMH CBeTILIX JoMoMUTOB. Obras . 
(HOCTh MauKH 130 M (43 HHX HanOouee NeCuaHHCTble HHKHHe MU BepxHueld ). 
efad B OCHOBAHHH JIeHCKOPO Apyca, 9Ta NadKa OKA COOTBETCTBOBATb CHH- 
Ay TOPH30HTY. 
e€PXHAA UacTb paspe3a CyYXapHXHHCKOHM CBHTbI (BUAMMaA MOL[HOCTb Oowlee 
), 3asleralollad Hal cpayHUCTHYeCKH OXapaKTepH30BaHHOH MayKoOl OJIEKMHH- 
O TOPH30HTAa, COOTBeTCTBYeT Ke@TCMHHCKOMY TOPH30HTY, XOTA BO3MOXKHO, 
aCTHUHO B Hee BXOJAT UH Oosee BLICOKHe FOPH3OHTbI — BO3MOXKHO JlaxKe cpel- 
KeMOpuA, MOCKOJIbKY OTJIOMKeHHA MOCMeqHerO H3BecTHEI c p. Kystom6a 
pationa c. IInaxuuo. HwxKHAA MOMOBUHA CBUTHI CIO*KeHA PaBHbIM OOpa30M 
O-CepbIMH H3BeCTHAKAMH, MHOFa PIMHUCTbIMM, XapaKTePHOM YepTOH KOTO- 
ABJIAIOTCA MeIKHe OOOOBMAHbIe CTAXKeCHHA YepHOrO KPeMHA. 
‘akuM 00pa3om, B Mrapckom palioue pa3BuT MOJHbIM paspe3 HH2KHeKeMOpHH- 
- OTJIOXKeHHH, IpHBeeHHOe PaCUeHeHHe KOTOPbIX AOJI2KHO MOMOYD IPH Mpo- 
HMM B 9TOM palioHe Kak MOMCKOBbIX, TaK HM CbeMOUHBIX pador. 


"eOIOrHYeCKHM ~WHCTHTYT Tloctymuut0 
Axajlemuu HaykK CCCP 13 XII 1957 


UUMTMPOBAHHAA JIMTEPATYPA 


B. H. Ppuroppes, Boar. MOMI, org. reon., 31 (5) (1956). 2 B. H. [puro- 
! Jl. H. Penuua, Uses. AH CCCP, cep. reon., Ns 7 (1956). * 10. K. Haesa- 
Ickuti, H. E. Vepuuuesa, KemOpuiicxue ormoxenna sBepxuero IIpnanrappa, 
} yHa u mO102%KeHHe B OOUeM paspese KemOpuA IenTpasbubix vacTeli CuOnpcKol m1aTpopMbI 
iva), Upxytcx, 1950. *H. B.IlokxposecKkaa, Bonpocs! reonoruu Asuu, Van. 


NCCP, 1 (1954). 
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Jloxaagp AkawlemMunm Hayk CCGGR 
1958. Tom 119, Ne 4 


A. C. ECKHH u B, fr. BEJIANEHKO 


O MAJIEOSONCKHX FPAHHTAX BAP Y3HHCKOLFO XPEBTA 


(IIpedcmasaeno akademuxom H. C. Hlamexum 6 IV 1957) 


Bo muorux yuactKax BalikaibcKol ropHow OO ACTH BbIAeAIOTCA OTO2WKE 
KOTOpbie H3-3a OTCYTCTBUA B HUX (PayHHCTHUeCKUX OCTATKOB YCJIOBHO OTHOCH: 
K HWKHeMY Maleo3010, B CMY YerO HM BOSpPaCT MpOpbIBAaIOWMX STH TOJILIH | 
Bep2KCHHbIX NOPOA Takxe ycloBeH. B aHHol OOcTaHOBKe ocoboe 3HaueHHe IF 
OOperaior MOA pa3BHTHA 3aBeOMO KeMOPHHCKHX OTOKeHHM, CokepKal) 
cbayny. OuuM us TaKHXx Mose ABIAeTCH CeBepo-sanaqHbI ckon Bapry 
cKoro xpe6ra, Oaccefih p. Bupampu. Syecb B 1954 r. I]. U. Wlo6oroposnm B 
BeCTHAKAX, PaHee OTHOCHMBIX K MpoTepos3o1, Oblwia HalieHa (ayHa apxXeolii 
TPHOOUTOB HW Opaxuonoy (°), XapakTepHad JIA BeEpXHHX YacTeH paspesa H 
Hero KemMOpua. B Bepmmmue p. Bupambu HuxKHe-KeMOpHHCKHe OTVIOXKeHHA 1 
pBaHbI rpaHvTaMu. 

Jlerom 1956 r. Ham yJamocb COOpaTb MaTepHadl O CTPYKTYPHOM M1OJ1O2*Ke! 
9THX 3aBeOMO MOCJIEHH?KHeEKeEMOPHHCKHX TpaHUTOB, HX COocTaBe H B3aHMs 
HOWeHHAX C BMelLalOllMMH WoOpoaMu. 

[panntel caraior HeOoubiuwol MaccuB (2500 <800 M), BbITHHYTHI B CeRd 
BOCTOUHOM HallpaBJIeEHHH COOTBETCTBEHHO FOCHOACTBYIOILEMY IpOCTHpaHHlo CK 
yaTbIX CTpykTyp paHoua. [paunrpl mpHypouenbl K CeBepo-3amaHOMy Kp 
KPYNHOM CHHKJIMHAIbHOH CKIaqKH, OCJIOXKHEHHOM MHOFOUHCJICHHBIMH pa: 
BamMH. C ceBepa HU 3anajla PpaHuTbl KOHTaKTHPYIOT C H3BeCTKOBbIMH KOHTJIOMA 
TaMH MW MecuaHHkKamMu (Cm,), a c 10ro-BOcTOKa — C 3e/IeHbIMM CaHiaMu Hs 
HHHCKOH cBuTbI (Pt). 

HensMenenuble KOHrOMepaTb, H3yueHHbIe B 1 KM OT KOHTakTa Cc rp4 
TaMH, COCTOAT M3 HeKpynHOH (Mo 5—7 cM) TasIbKH TOHKO3ePHUCTHIX GOevby 
CBETJIO-PO3OBbIX H3BeCTHAKOB HW, pexKe, KBapl-CePHUMT-yrIMCTbIX Cant 
IfemenT KOHTIOMepaToB mecuaHo-KapOonaTublit. M3Becrkopucrple mecuaHi 
Tak 2Ke KaK HM ILeMCHT KOHTJIOMepaToB, CORep2xkaT B OOJOMOUHOH YacTH riaB} 
oOpa3oM kBapll. Y KonTakTa C PpaHHTaMu raibKa KOHTIOMepaTOB MpekCTaBs} 
PaCK pHCTaJJIH30BaHHbIMM U3BeECTHAKAMM C MO3AHM4HOH, HECKOJIbKO HepaBHOM 
3ePHHCTOH CTpyKTypoH. B ementTe KOHTOMepaToOB, KPoMe KBaplla HW KapOon 
noABIAeTcCH snugor. [lecuanuku mpeBpalleHbl B KBapll-KapOonaT-sTMOTO) 
nopoy ¢c rereporpanoOsacToBol CTpyKTypoi. 

Tlopogbl HANJOHMHCKOM CBUTHI Ha yuacTKe, TATOTeIOULeM K rpaHuTHoMy 1 
CHBY, MpeCTaBJIeHbl, TaBHbIM OOpa3soM, pasHooOpasHbIMH oduomuTaMu Ai 
3aMH U3BeCTHAKOB, CePpHILHT-XJIOPHTOBBIX, KBapl-OHOTHT-XJIOPHTOBbIX Kj] 
rux CJlanies. Ha kourakre ¢ rpanHuTamMM 3fecb HaOsIOaloTcA MHpOKCeHC! 
POPOBHKH, COCTOsIMMe M3 OeCHBeTHOrO MOHOKAMHHOTO mMpoKcena (Cc : 
= 42",(+) 2 V=59°), nnaruoKnasa, KBapla, INMOTAa HW pyHOrO MUHepawa. 
TAKTOBbIM MeTaMOpU3M MPOABJAeTCA BO BMelLaIOMMX MOposax, B yacTHM! 
B HSBeCTKOBbIX KOHTVIOMepaTax, Ha paccrosxnnu 100—150 m or rpanutil 
MaCCHBa. | 

lpauntbt v3 WeHTpabHoli uacrn maccuBa CpeHesepHUCTBI, MaccH} 
H UMeIOT CBeTIO-CepylO OKpacky. Crpykrypa rpaHuTos runmnyuomopdxo- 
iuctat, Tpanutuas . B cocraB rpanHToB BXOLZAT: MUKPOKAMH (oKxono 5C 
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pL (oKoIO §=25%), maarnoKnas (20%), Ouorar (5%), oprutT, amarur, 
KOH H pyHbIM MHHepasl —B KauvecrBe akueccopos. Bropywunpie MHHe- 
bI WpeCTaBJIeHbI He3HaYHTeJIbHbIMH KOJIMYeCTBAMH CepHITa HW MesHTOM. 
leTuaTbIt MMKPOKJIMH CJlaraer 3epHa MOUTH M30MeTpHuecKoH dopMnt, 
{adMTeJIbHO MeJIMTH3HpOBaH: pasMep 3epex oT 0,1 Zo 1,75 mm. Kcenomopdupie 
{a KBaplla HMewT OOIadHOe MoracanHe, pasmMep ux Jo 1,0 mm. InarnoKkna3 
A3y eT UAMOMOPPuHbIe KOPOTKOCTONOUATHIe 3epHa 30HAIbHOrO CTpoenua. Llexn- 
IbHbI€ YaCTH 3ePeH CJIORKeHbI albOuT-oHrOKMIa3s0M (Ne 10), a mepudepnye- 
2 YaCTH HUMeIOT HECKOJIbKO Ooslee KHCAbI cocTaB. J[BoiHuKU ccbopMupoBaHbl 
WIbOUTOBOMY H MepHKJIMHOBOMY 3akouam. Ilo miarMokla3y pasBuBalorcs MelI- 
TaOIMuKH MycKoBHuTa Jo 0,15 mm. Pasmep 3epeH Mlarvokla3a KoeOeTCA 
pememax 0,25—1,5 mm. 13 TeMHOLBeTHBIX MUHeEpalOB MpHcyTCTBYeT TOMbKO 
THT, OOpa3yiOWlH HelIpaBMJIbHbIe HM YWIMHeHHbIe MWaCTHHKH HM YeLIyHKH, C 
9X pOH3MOM oT rycTo-6yporo no Ng Jo comoMeHHo-xeToro m0 Ny; B HeM 
(OTCA IJICOXPOHYHbIe JBOPHKH C BKJIOUCHHAMH ILMpKOHa. 

XUMHYeCKHH aHaslM3 TpaHuta HW CHIOBble XapakTepucruku mo A. H. 3asa- 
KOMY IIpHBeeHb! B Tad. |. 


Taonmuna 1 
I. XumuyecKHH cocTaB rpaHuta (B Mpolkentax) 
a 2 3 4 5 

MOJICK, MOJICK. MOJICK. MOJICK. MOJICK 

Bec. % | konuy. | BEC- %! xomuu. | BCC: % | konna. | BEC: %] Komny. | BEC: % | Konua, 
SiOz 68,82 | 1447 71,06 1182 74,04 1232 72,06 1200 73,40 1222 
TiO 0,46 6 0,37 2 0,24 1 0,06 1 0,12 1 
Fe,0, 17,63 346 15,88 156 13,74 134 13,36 1314 14,75 144 
AlzOz ee | ee 1,43 9 | 0,96 6 | 2,07 43 | 41,44 a 
Fe@ 1,87 26 0,72 10 2,04 28 0,57 8 0,39 6 
MnO CuI = 0,04 _— 0,04 — 0,04 = 0,03 — 
MgO 1,14 28 0,49 12 0,24 5 0,63 15 0,44 10 
CaO 1,92 34° | 1,96 36 | 0,78 44 || 4,72 30 | 0,86 15 
Na,O 3,60 116 3,22 52 2,01 48 3,29 53 3,30 54 
K,0 3,70 78 3,417 34 4,02 42 5,82 62 5,40 57 
P20; 0,09 — 0,35 2 0,14 1 ae 
H,0+ 0,48 — 0,04 — 0,12 — 0,08 —_ 0,08 — 
H,O- 0,20 0,54 = 0,36 aa 
P20; 0,05 0,54 = 0,36 oe 
<cymma | 99,76 | — |99,01 | — | 99,24] — | 100,24] — | 100,821 — 


II. Uncuioppie XapaktepueTuKkH no A. H. SaBapuuKomy 


Hapamerpss| 4 a 3 4 5 
a 12D 1155 11,8 15,1 14,7 
c yy) 2,3 0,9 1,1 1,0 
b 11,0 7,4 6,0 4,1 4,1 
Ss 74,3 78,8 81,3 19,0 80,2 
Q PLA) 32,3 38,1 — — 
f’ 15,2 26,0 26,4 52 34 
nm 1652 11,0 7,6 23 16 
(il — i — me — 
n 59,9 60,5 Liv yar3) 46 49 
t ad) — = = = 
a’ 68,6 63,0 66,0 — 53 


i TipumeuauHnue. 1—o6pasen Ne 10; 6uoTuTOBDIA rpaHHT; BepxoBbs p. IIpasol Bu- 
ipameu, BaprysuucKkuk xpebet; ananutuK T. A. Jlaxno,Bocrouno-CuoupcKui pusnan AH CCCP 
4 (Beauuenko, EckuH). 2 — odpasen Ne 2; kpymHo3sepHucTHIH NopdupoBusHpit rpanut r. AMOwp- 
Hcxot(*?). 3—odpasey Ne 3; rpanuT c Bogopasfqena pp. Tason u Yccoi, npapobepexbe KsI0- 
|4ua Bacumpesckoro(’). 4 — odpasern Ne 118; 6HOTHTOBDI4  TrpanutT; smeBoOepexbe p. Typku, 
}xpeOet Yuan-bypracpi (4). 5 — odpasen Ne 48; mewKoKpaToBbiit rpaHuT, p. Cpeguni Moupi- 
} reH, BepxXoBbe Pp. OHnbI(‘). 


(a KOHTAKTe PpaHUTOB C H3BeCTKOBbIMH KOHTVIOMepaTaMH H MecuaHHkaMu 
dlaerca mWomoca aCCHMHJIAWMOHHbIX MACCHBHBIX MOPOK 3e/1eHOBAaTO-Cepo- 
hevTa, CpeluesepHHCTOrO CJO%KeHHA; MOWLHOCTh aCCHMHJIAIMOHHOH 3OHbI 
fee 1—2 m. CrpyKtypa 9THx mopoy rad6poBaa C 9leMeHTaMM NOMKUAMTO- 
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Bolt, Muuepanoruueckult cocraB culeAyIOUlHH: MOHOKJIMHHBIM 1M pOKCeH 7 
nularnokia3 25%, ccbeH, allaTHT HW SIMOT B KavecTBe HE3HaYATebHOW pum 
MonoksIMHHbI MMpoKceH (quoncuy c ¢: Ng= 40° uw (+) 2V = 58°) npemc 
JleH KOPOTKOCTOMOUATHIMM KPHCTaIaMH paSMepOM OT 0,15 no 2,25 wo. Ina 
kag Ne 45 o6pasyer nouTH HAMOMOpdnHble 3epHa pasMepOM OT 0,25 mn Jo 1,68 
u or 0,25 no 1,65 mM. | 
XuMMueCKHH alasIW3 9TOM aCCHMMJIAIMOHHOM MOposb mpHBekeH B Tad, 
(o6pasex Ne 10-6). Kak BHAHO H3 TAONHIMbI, Ha KOHTAKTE C KapOoHaTHBIMH Mi 
JlaMH MpowcxoLzuT oOorallleHHe PpaHHTOB, TlaB 
MORAN o6pasom CaO, MgO, Fe,O3, FeO, u 3ameTHoe 0 
Xumuyeckuli coctaB BMe- weHHe SiO,, Al,O3, KO. 
HL aIOH SS SCP eu ain a eo EOe Vuaxd KapTuHa HaOsiofaeTca Ha KOHTAaKTe pe 
eee) TOB C S3@JICHBIMH CwlaHlaMH HAHAOHHHCKOH CBI 
|: | 2 |3  Tpannrpr syecb Menee usmenenbl. Munepasornued 
cocTaB ocTaeTCad TeM Ke, UTO H B WeHTPaJIbHOH 4! 
SiO 2 | 47,44/68,72/49,08  waccuBa, HO H3MeCHACTCH KOJIMUECTBeEHHOe cojef] 


Al ,O 14,00]17,63]16,04 
Fe,0,+FeO | 840| 4,87] 8.58 HHe MHHepasoB: MWiarnoka3 Ne 35 70%, kBaptl 


MgO 9 20| 114/310 Onorut 5%, muKpoKauH oKon0 5%, poroBad OOF 
CaO 14,60] 1,92] 8,20 Ka, ccbeH, amaTHT HW PyHbIM MHHepasl B He3HayHT 
N a0 2,92] 3,60] 3,08 | 
K,0 anerla7él La3 HOM kosMuecTBe. THOpuAHbIe NOpOsbl U3 KONTIE 


TrpaHUTOB C NopowamMu HAHJOHHHCKOU CBHTbI Kk 
A OOJIMK TCMHO-3eJICHbIX POFOBHKOB WH cpelHesep 
puMeuanne. 1—o6pa- | 

seu Ne 10-6; accumusisuHOHHaA TbIX TOPO THIa rad6po. CrpyktTypa STUX TNOpOA ih 
mopona Ha Kouraxre TpanuToB — THOMOPCPHOSePHUCTaA, POTOBHKOBAA WIM POFOBHKe 


C H3BeCTKOBbIMH KOHTJIOMepa- 


penne eonae a N10;rpanut B COUeTAHHH C NOpdupoBok; HX MMHEepaslornyedy 
pasbHOW uacTH MaccuBa a 
3—o6pazen Ne 41-a; accumman- COCTAB: OObIKHOBeHHas poroBand OOmMaHKa (30—7if 
CSC IeHUME CAaHAn wre = uarMoksas Ne 35 (30—50%), pyAHbIt MuHepe 
HUNCKOH CBRTHI. OHOTHT, B POrOBHKOBLIX pasHOCTAX — 9TIM OT (Hou! 
Kak HM B TlepBoM Culyuae, XHMHM4eCKHH COCTaB 
PMOPHAHDIX OOPasoBanuli TeECHO CBASAH C COCTABOM MOPOA, BMeLLalOUlHX Ppas} 
Siecb HaOsiOJaeTca yBenMyeHHe CoepxKaHNA TaKUX KOMMOHEHTOB, Kak C] 
MgO, B paBHoit crenenu u oco6enHo Fe,O3; u FeO (ra6. 2). | 

OrcyTcrBve B palione OTMO2%KeHHI MONOXAKe HHAKHEFO KeMOpUA He NOsBAlh 
HaM TOUHO ONPejeIHTb BEPXHIOIO BOSPAaCTHY!O PpaHully ONHCbIBAeMBIX Ppabulp 
IIpu cpaBHenuu c ApyrnMu HMxKHeMaleosolicKHMU rpaHHTaMu, H3yueHi 
PANOM UCCeqoBaTeneH Ha TeppuTopun BalikasbcKol ropHon oOwacTu 
BbIACHACTCA UX CxocTBO (Tabu. 1). 

IIpoleccbr accuMVISILHH Ha KOHTaKTaX HH2KHeMaeosolcKUx TpaHurip 
BMeLLaIOlWWMMH TOpOfaMH, aHaJIOrHYHbIe PaCCMOTPeHHBIM BbIle, LeTAaIbHO 
ueHbl Il. M. Xpenospm B pase yuacrkos Baprysuno-BuTumckoro Mex)y}p 
(*). Ilo-sutumomy, sBienua accMMuasMH XapakTepHBl LIA mMameosolip 
rpauutos Bapry3suno-Burumckoro palionua. 
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PEQJOrH A 


A. C. KHSEBAJIDTEP, E. E. MHJIAHOBCKHH, A. A. BEJIOB u M. LT. JIOMH3E 


HOBbIE JAHHDbIE O BO3PACTE HW)KHEKAMEHHOYIOJIbHOM 
TOJILM B WEHTPAJIBHOM YACTH CEBEPHOrO KABKA3A 


(ITpedcmaeaeno axademuxom H. C. Ilamcxum 17 X 1957) 


laeosolickue ormoxenus Bosbuioro KaBKa3a Kpaiine ca6o oxapakTepu- 
OBaHbI B MaJIeEOHTOJIOrHYeCKOM OTHOWeHHH. Ilosromy KaxkaA HOBaA HaxOlKa. 
CKOMaeMbIX OPlaHH3MOB IIpHBJeKaeT BHHMaHHe. B ocoOeHHOCTH MaJlO JaHHbIx 
roro pofja umeetca mo LlentpasbHomy Kasxasy (',”,*). B 9Tom palione Gonbmoli 
HTepec MpeAcTaBAeT BOMpOc O BOSPaCTe MOMLHOM TOU BYJIKaHOreHHbIX 110- 
OM, TIMHHCTHIX CJIaHIeB H H3BECTHAKOB, Cularaiouux Ilepeqopow xpeGer mex-- 
pekamu Bakcan u TeOepiia 4 Ha OCHOBAHNH pa3JIMUHbIX CoOOpaxenHli CunTalO-- 
‘MXCA HH2KHEKAMCHHOYTOJIbHBIMH. 
B crparurpaduyeckolt CxeMe STHX OTIO*KeHHH, WaHHOH PoOuHCcoHoM B CBOL- 
> 1947 r. (°), Obl0 BbIqemeHo Tpu cepHH: 1) HuxKHAA (TypHe) — MeTamopdu-- 
BAHHbIe CAHUbI, MOPPUpUTH!, THaMCKHe H3BeCTHAKH; 2) cpeqHAA (Bue H Ua- 
MUHO HaMIOp) — CJIaHUbl, H3BeCTHAKH, MOP(PHPHTbI WeHTpaJIbHOH M ThIPHbIay3-- 
‘oH CBUT; 3) BepXHAA, WIM KapadaeBcKas, CepuA (HaMIOp) — CaHbl, ByIKa- 
TeHHbIe H OOJOMOUHbIe NOPOAb, pasAeJIeHHble Ha YETHIPe CBUTHI. 
| OHaKO 9TO BO3pacTHOe MOApasesenue, Kak M CaMoe OMpesleeHHe HWKHe-- 
NpOoHoBoro BOspacta STO TOMI, OblIO OYeHb Ca6o OOccHOBaHO. Bnepspie o» 
ME€HHOYTOJIbHOM BOSpacTe ITHX NOPOA CTaMM FOBOPHTb Nocwe Toro, Kak B 1927— 


1936 r. ConopbesBbiM (°) B H3BeCTHAKaX CpefHel CepHu Ha p. Cyapbik (Oacc. 
uKCaHa) Obl OOHapyKeHb!l OMKe HEOMpeeHMble KOpabl H Opaxnonosy, 
) 3akmiouenuio Hamupkuna u Topckoro — BepxHefeBOHCKOrO WIM HHKHeKa- 
| HHOYrouIbHOrO BOspactTa. B Tom xe roxy PoOunconom ,(°) u MenBentoxom (*): 
igBecTHAKaX HWKHeli cepuu ua p. Tugam (Oacc. TeOepypt) Obl HalienbI Ko- 
ib M opaMUHNdephl, OTHOCAUIMeCA K CJIOAM, NepeXOHbIM OT JeBOHA K Kap- 
ly, T. e. ObluO yYCTAaHOBeHO OCHOBaHHe paspe3sa KapOona. 

| Hloaqpa3qenenve 9TUX OTOKeHHH Ha APYCbI, NpoUsBeqeHHOe PoOnHCOHOM: 
{, Opiio ene Gomee ca6o OGocHoBaHO. M3pecTuAku cpeqHel Cepuu, pa3sBUTble: 
M5acceliue BakcaHa, COMOCTaBIAIMCb HUM C U3BeCTHAKaMU XxpeOta IIceaixo: 


fuaquprii Kapkas), rae B 1925 r. Obwin Haliqenbl Kopanubl, no H. H. WKos- 
by — Br3elickoro BospacrTa. Orciojla Weal0Cb 3aKJIIOUeHHe O BU3eHCKOM BO3- 
‘Te CpefHeH CepHH HW O COOTBETCTBYIOWCM BOSpacTe OCTAaJIbHbIX CepHli, Kak 
‘a3bIBaJIOCb BbILLe. 

‘Takum oOpa3om, Aa Llentpanbuoro Kapka3a masleouTosoruyeckne JaHuble 
Wo2KHEKAMCHHOYFOJIbHOM BOSpacTe MHTepecyiouleH HaC TOJUIM, MO CylecTBy, 
yrcTBoBaiH. Onpesesenue Bospacta Jealocb Ha OCHOBaHMH cTpaTurpadu- 
KMX cooOpaxkeHHH, rye TiaBHY!O POJlb Hrpalo YCTaHOBJeHHe AeBOHCKOrO: 
\pacra MOAcTuaOMuX COeB MH HeCOriacHoro /HaseraHuA MepeKPbIBaloulux 
IKHUX CJIO€CB MpokyKTHBHOM TomuH (oTBeyaIomMx conM C) JlonGacca) (°). 
“eCTBeHHO, UTO BCe 3TO OCTABJAO M€CTO MHOFOUMCJICHHbIM COMHEHHSIM iB BO3- 
Te BYKaHOreHHOM TOMUIM, TeM Oovlee, YTO BYCOBHAX OUCH CMORHOH CTPYK- 
‘pl HeIPePbIBHOCTh paspe3a Tpex CepHii He Oblia yCTaNoBJeHa. 

443: 


B 1946—1947 rr. Ku3epaibrepom (*) ObliIo NpOHsBeAeHO AeTaJIbHOe H3y4eHH 
HOJOCHI STHX OTMOXKeHH MexkAy pp. Kecrantst, bakcan u Mauka, B pe3ysbTat 
yero BbIACHHaCb HeIpepbIBHOCTh paspesa CpedHeH H BepXHeli CepHH UM OBIT 
YTOUHEHO COOTHOLMIEHHE OTACJIbHbIX TOJIUL, YTO MOSBOJIMJIO CYLLCCTBEHHO H3MCHUT 
tipeycraBslenve 0 crpaTurpadun cpequei cepuu. Biqenapuiueca 3yecb Pour 
couom (°) Ha OCHOBaHHMU padoT CouloBbeBa H OpsoBa ThIPHblay3CKaw HW WenTpavlk 
Has CBUTbI OKa3aJiHCb COCTOALLUMH 13 paSHOBOSPacTHbIX SJIEMeHTOB, HAXOJALLH XC] 
B OUCH CJIOXKHbIX TEKTOHHYECKHX COOTHOWICHHAX, H 9TH CBUTbI NPHUWIOCb yupa3y 
HUTb. BMecTo HHX B CocTaBe cpeqHeli cepHu KuseBaIbTepOM ObIJIH BbIJeseH 
(cHu3y BBepx) ClaHleBad, TyPoreHHad HU KapOOHAaTHAaA CBUTHI OOMLEH MOULHOCTHs 
6omee 800—1000 m. Jlanee, ObIuIM yCTaHOBJICHbI HOPMaJIbHble CTpaTurpaduyeck 
COOTHOWICHHA KapOOHaTHOM TOU C BbIMMeTexKallMMH OTJIOXKCHHAMH BepXx 
(KapavaeBcKol) cepHu, saeraiouleli CormacHo HM C MOCTelNeHHbIM Mepexojo 
a MeCTaMH C pa3MbIBOM Ha H3BeCTHAKaX KapOoHaTHOH ToUM. BepxXuaa cept 
Oblia Wopasketena Ha HakKapOouaTHyl0, BYJIKaHOreHHy!0 u TyPocaHleBy] 
CBHTHI, BbILe KOTOPbIX (3a pekesamMu HCCIeKOBaHHi) pacnoslaraeTcA KOHTVIOME 
paropas cputa. B 6pekuHAX ByJIKaHOreHHOM CBHTbI B OOJIOMKaX U3BeCTHAKG| 
ObUIM OOHAPYy2KeHbI OCTATK BePXHeAeBOHCKHUX CTpomaTonop Actinostroma dobra 
lubovi Riab. (ompeqenenue 6. C. Cokonosa). B ocHoBaHHH KapataeBcKoy 
cepHu Ob COOpaHbl MIOXO OMpekesMMble pacTHTesIbHbIe OCTaTKH. OHaky 
BO3PAaCT TOJIUH OMpPeeIAICA MO-pexXHeMy Ha OCHOBaHHH CTaTHrpaduyecko 
MOOKeHHA. 

B 1955 r. ormoxeHHsA Hu2KHero KapOona B Oacceline pp. Maka u Bake 


2TUX padorT, IPOBOAUBUINXCA HEMOCpPeACTBEHHO K 3allay OT paloua, AWA KOTOPO! 
Oba BbIPaGoTaHa IpHBeeHHAaA CTpaTurpaduyecKkad Cxema, Obl NMOATBepx Ten 
HM HeCKOJIbKO JleTaIH3HPpOBaHbl MOCe€LOBaTeIbHOCTh TOU HH2KHErO KapOoua 
MX CTPyKTypa, yCTaHOBMeHHbIe paHee Ku3epambTepom (*), HW CHeuaHbl HeKOT’ 
pble laJIeOHTOJIOPHYeCKHe HaXOKH. 

HanOonbuini uuTepec mpeAcTaBsIAIOT HAXOXKH B KapOoHaTHOH Tome Kai 
Oona, BbICTYMalollelt B BOAOpasqembHOH uacTu IlepexoBoro xpeOta, B Oacceli! 
p. Baxcau, KopaoB Rugosa, a Takxxe CTpOMaTONOp HW NpPAMbIX HayTHJIOUAe 
mvIOoxoH coxpanHoctu. M3 sto cdbayHbl ompedeseHbl MOKA HECKOJIbKO 3K3eMILISf 
pOB KOpaJJIOB, BUePBbIe MOSBOAIOULUX TOUHO KOKa3aTb MIpHCyTCTBHe (PayHUcTi 
yeCKH OXapaKkTepH30BaHHOrO HMKHeErO KapOona cCpelu Naleo30HCKUX OTK 
*KeHHH, pasBHTbIX B I[lepeqoBom xpeOTe K BocTOKy oT p. TeOepap. 

Bmeujaioulad ynOoMAHYTy!o dbayHy KapOonaTHad TOJILa, MOULHOCTbIO CBBIL 
350 M, MpecTaBslena CepbIMH H3BeECTHAKAMH C WaduKaMu KapOoHnaTHO-PIHHUCTH 
CAHUeB H OTACIbHbIMH MpOCOAMM MOJIMMHKTOBbIX MeCYaHHKOB H KBaplleBbi 
OpeKuHH WM KOHTIOMepaTOB B BepxHeli uacTH. B Bepxopbax pp. Man. Jbxypy 
ren H CyapblK B TOJIMe WIMPpOKO pa3BUTbl MACCHBHble HeCJIOHCTHIe (pu*orenuble if 
M3BeCTHAKH, CylaraioumMe rpeOenb [lepeqosoro xpeOra, B KOTOpbIX HU Oblia CoOpat 
(payna. Ouu npelcTaBAioT COOOM OHOpPOLHYIO MUKpOsepHUcTyIO NOposy TeMHE 
ceporo HM YepHoro Beta, MPOHH38aHHY!O MpOXKUIKaMH Oenoro U posOBOro Kaul 
uuta. Mecramu B mopoxe CoxpaHAIOTCH HeOTUeTIMBbIe PeMKTbI NepBHUAG 
opraHoreHHow crpyktyppi. M3peqka BeTpeuatorcsa pa3sHocTu opranorenuty 
(KPHHOMAHBIX, CeplyJIOBLIX) H3BECTHAKOB, OTHOCHTeIbHO CylaGee 3aTPOHYTh 
nepeK pucTadIM3sanen. 

YMOMAHYTHe SK3eMIVIAPLI KOPa/WIOB ObWIH Halieubl B CaMOli BepXHel, Mpy 


uctokamu pp. boumauk u Enmramankoui (neBbix mpuTroKos p. Keiprnik), B 1,5 x 
K 3anafy-roro-sanayy or r. Cyappik (3707,4 m), B [peBuem OOBale H3BeECTHAKO! 
pasmepom oKosIo 350 M B Anametpe. Bogxopasqembubili rpeOenb xpeOta coe 
B J.aHHOM MecTe y3kolt (100—200 m) nonocolt HmKHeMepMCKUX OTMO*KeuHIt. C 101 
K HeH MIPHMbIKaloT MeTaMOpus0BaHnHble MOPOAbI LOKAMeHHOYTOM bHOTO BOSpacT 
Ha KOTOPbIX 3aJ1eraeT H3BeECTHAKOBbIH OOBaI, a C CeBepa, B HECKOJIbKUX JleCATK 
MeTPOB OT JIMHHH BOOpa3sqeda,— KOPeHHble BbIXOJIbI HWKHCKAMCHHOYTOJIbHb 
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SBECTHAKOB, HACHTHYHBIX TaKOBbIM U3 OOBaa. OOBal, OYeBUAHO, MpOHsoLied 
TO BpeMA, Koryla rpeOeHb xpeOra elle CMarasicA H3BeCTHAKAMU HMXKHEFO Kap- 
ona. B Jambuelitiem, Onarojapsx MHTeHCHBHOMY paspyleHHI0 CeBepHOro CKJIOHAa 
CAHUKOBbIMH MpoleccaMH, BORopasfe MepemecTwica K Ory. 

Kopasabt Rugosa, naiiqennbie B M3BeCTHAKAaX, ObIIn ompefenenpt T. A. J[o- 
pomodosoi u H. B. KaGaxesuy*, kak Caninia cylindrica Scouler u Caninia 
f. cornucopia Michelin (3 9K3.). Oru dopmbl BHepBble NO3BONAIOT NocTaTOUHO 
OUHO YCTaHOBUTb BO3SpaCT BMelalOuluX KapOoHaTHbIX OTO*KeHHH. 

Caninia cylindrica Scouler Bcrpeyaerca B BepXHeM TYpHe — HH2KHeM Bue. 
aninia cornucopia Michelin xapakrepna 41s TypHelickoro sapyca. Takum 
Opa3oM, KapOouaTHad TOMLULa MMeeT, M0 BCell BepoATHOCTH, BepXHeTYypHelicKnii 
ospacT. ITO aeT OCHOBaHHe, YYHTbIBAA OTCYTCTBHE KPYMHbIX MepepbIBOB B 
aspe3e, OTHOCHTb HMKeJleKalllMe OTOKeHHA CMaHWeBoH H TYPoreHHoH TOV, 
. €. BCIO Cpe HIOW CepHd, CKOpee BCero, K TYPHE, a 3aeratoulult BbIIe KapOonar- 
OW TOJIU{H KOMIVIe€KC OTIOXKeHHH, OTBEYAIOWM Kapayaesckoli cepun Po6uu- 
OHa,—K BH3eHCKOMY APyCy H YaCTHUHO, MOXeT ObITb, K HamIopy (?). CmeqoBa- 
2JIbHO, BbICKa3aHHoe PoOunconom (°) mpesqmooxKenke O BU3elCKOM BO3pacte Kap- 
OHATHOLM TOMI BOCTOUHOH YacTH IlepeqoBoro xpeOTa HM O HaMIOPCKOM Bo3pacTe 
apauaeBCKOH CepHH B CBeTe HOBbIX MaJICOHTOJIOrH4YeCKHX JlaHHbIX HYKaeTca 
‘MepecMoTpe, H BO3pacT 9THX OTMOXKeHHH JomKeH ObITh NOHWKeH. 


Mockoseku reoworopa3sBelOUHbIH HHCTHTYT Ilocrynuso 
uM. C. OpmxKoHHkKH3e 10 X 1957 
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PEOJIOLH fx 


MW. B. MAJIAHT 


CTPATHTPA®HYECKOE COMOCTABJIEHHE PA3PE30B 
BEPXHEMEPMCKHX KPACHOLBETHbIX OTJIO)KEHHM 
NO OCTPAKOJAM 


(IIpedcmaeaeno axademuxom J. B. Haauexunoim 15 XI 1957) 


Jleranbuoe uccsleqoBanue (bayHbl ocTpako H3 HanOovlee NOJHbIX OOHAKeH 
M pia CKBaxKHH Ha TeppHTopHu ceBepo-3sanaqnol BawkupHH No3sBOUHJI 
TopasqeuTb yPUMcKHe OTOXReHHA Ha TPH YaCTH C BbIeIeHHeM HH*KHeEyDU 
CKOH MH BepXHey@UMCKOH NOACBUT U pasfeleHHeM MocelHeH Ha Ba FOPpH3OHT 
HWKHUM — OypaeBcKHH UM BepXHHH — 4eKMaryUICKHH. | 

Kpome sToro, B SHaysIbCKOM paHouHe H 3a €,0 NpeeaMi YCTaHOBJIeHbl ayy 
HUCTHYeCKH OXapaKTepH3OBaHHble COM Ka3@.,CKHX KpaCHOLBeTOB. 

H anOoulee WHpoKO pacipocTpaHeHHbIM CpelM OCaKOB YPUMCKOM CBUTHI AL 
JIACTCA MAJIOMOMHBIN OypaeBckuh ropusonT. Ilpu stom culedyeT 3aMeTHTD, 41 
JIMTOJIOPHYeCKHH THM STHX OTMIORKeHHH NOBTOPAeTCA KaK B BbILMEeMe*KAUMX, TA 
MH B MO/CTHJMAIOWIMX CFO OTJIOXKEHHAX, OT KOTOPbIX OH ABHO OTJIHYaeTCA TO he 
YHHCTHYeCKHM IIPH3HakaM. 

To %e OTHOCHTCA H K PayHHCTHYeCKH XOPOWO OXapaKTePpH30BaHHOH Madi 
MOWHOH KapOoHaTHOH MaKe, 3asleraloluleH B OCHOBaHHH Ka3aHCKOrO spyce 
K ak OypaeBCKHH TOpH30HT BepXHeYHMCKOH MOACBUTHI, TaK HW HWXKHAA KapOr 
HaTHad NadKa Ka3aHCKOro Apyca MOryT ObITb HCHO/Ib30BaHbI B KavecTBe Hale 
HbIX MAPKHPYIOUlHX TOPH3OHTOB. 

C tWelbio yYACHeHHA OOWLHX 3aKOHOMEPHOCTel CIOXKeHUA KPaCHOUBeTHbIX 6 
pa30BaHuli Ha U3YYeHHOH TeppHTOpHN PacCMOTPHM PA paspe3soB, pacnoloxe| 
HbIX 0 MepHyAuvany Uekmarym — Huxuaa CaBa, momyTHO 3axBaTbIBad OM: 
Jlexaulue OOHaKeHHA H CKBaKMHBI. 

Paspe3 y qep. Uekmarym. HenocpeyctBenHo Nol MOpCKMMH OTIOKEp 
HHAMH Ka3aHCKOrO Apyca 3asleraioT KpaCHOWBeTHbIe OOpas0BaHHA YCPMMCKO! 
CBHTbI; paspes MOXKeT OLITh MpeMCTAaBeH B CeyIOUleM Bue, HAYMHAA CBepXyh 

Bepxneydumckasa nogcsuta — P 2” ih 

Bepxuaad uacTb YeKMarylICKOrO TOpH30HTa MpescTaBeHa KpaCHOWBeTHEIMIh 
Me€CYaHO-TIMHHCTHIMH, CHJIbHO 3aPHNCOBaHHbIMH OOpas0BaHHAMH C peAKHMM TOHP 
KHMH MIpOCJIOAMM CBeTJIO-Ceporo H3BeCTHAKAa C elMHHUHEIMH Darwinula scolilf 
Mandelst., Suchonella stelmarta Kashevar u peqkumu o60mKamu mysbipyal 
TbIX BOAOpoceH. Moutnocts 55 m. Cpequsaa MaJloMollHad Nauka (10 6 M) XapakTé 
pu3yeTca MepecauBaHHeM CBeTJIO- H TEMHO-CePbIX bIPYATLIX H3BECTHAKOB, Mepy 
reyieH C KOPHUHEBBIMH TIMHaMH HM alleBpomuTamMu. B kapOonaTHblx MPOCJ1OA 
OTME¥aIOTCA MaCCOBble€ CKOMJI€CHHA My3blIpyaTbIX BOOpocuell. Huxuan actif 
CJLOAEHA MeCUaHHKAaMM SeJICHOBAaTO-CepbIMA H KOPHUHeBaTO-OypbIMH, KPYIHO- | 
MCJIKO3CPHUCTHIMU, 3aPHICOBaHHbIMH C JIMH3OBUAHbIM IIpocioeM KOHTOMepaTay 
COcTOAMMero H3 TaJlbKH M OOJOMKOB MepresucTEIX nopok. Kunsy yuaurarorel 
MPOCJIOM KOPHUHEBATHIX aJICBPOJMTOB MW TiHH Cc peqkumu Darwinula angust| 
Mandelst., D. martjevi sp. nov., D. meshalkini sp. nov. Momuocrp 29 m. 

O6uax# MoujHocTb ropusouta 90 m. 

Bypaesckuit ropu30nT mpescraBseH MepecuaMBaHuem CBeTWIO- H TEMHO-CepbI 
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{3BeCTHAKOB HM Mepreslel C KOPHYHEBLIMM TIMHaMH, aJleBpOJIHTaMM WM Hecuann- 
<aMH. B kapOOHaTHBIX H TIMHMCTEIX Mpocoax u300umyer dayna ocTpakojl: 
Darwinula angusta Mandelst., D. burajevoensis sp. nov., D. scolia Mand., 
D. martjevi sp. nov., D. matroshilini sp. nov., Suchonella stelmarta Kashe- 
varova, Darwinuloides djurtjuliensis sp. nov., Sinusuella pergraphica Man- 
lelst. 1 nysbipuaTbie Boxopocau. MoujnoctTh ropH3oHTa TIpH y4eTe LaHHblx CKBa- 
KHHbI Ne 4 paBua 14 om. 

_ Hwxenexautme oTloxKeHHA, BCKPbITbIe CKBaxKHHO, He MCCeOBaHCb. 
-yHi MO OOpaslaM iWviaMMa WM JaHHbIM SJleKTpoKapoTaxka, HW2KHeypuMcKas 
IOACBUTAa IIpeACTaBleHa KpaCHOUBeTHbIMH TeppHreHHbIMH OOpas0BaHHAMH MOLI- 
iocTbio 104 om. 

Tloqcrumaerca Oa «ceXol» MauKOl COJIMKaMCKOM CBUTBI, COCTOALel 13 yepe- 
(OBAHHA CBeTJIO-CepbIX MepreJel, TpA3HO-Ceporo runca HW 3e/eHOBaTO-Cceporo 
leCdaHHKa, CHJIbHO 3arHMCOBaHHOrO C JIMH3aMH TeMHbIX HM ToulyOblx Kpemuelt. 
MomtHoctb 13 mo. 


Hwxke BCKpbITbI MOULHbIe COM TuMCa HW aHrMApuTa UpeHbcKoli cBuTbI —Pr®?. 

OrmetuM, 4To KapOonaTHad Nauka GypaeBcKOro Fopuso0HTa C THNHUHOL day- 
10H OCTpaKoX Oblia ycTaHOBJIeHa B HW2KHeli YacTH OOHaxKeHHA y ep. Uepum- 
Pepreim, B BepXaX KjlaccH¥eckoro OOHaxkenHHA y ep. KamplluiMuku, B CpelHeli 
acTH paspesa oOHaxenHi y r. Bupcka H MHOrHX ApyrHx. 

Paspes y ep. Lwpriwan. Uekmaryuickuii ropuzont claraerca 
‘BeEPXY UYepeOBaHHeM CBETJIO-CepbIX H3BeCTHAKOB, KA@BePHO3SHBIX, KpeMKHX, 
IIpOCJIOAMH KOPHUHeBATO-OypbIX TIHH, aJI€BPONHTOB H PO30BaTO-C:pHOJIeTOBbIX 
(epreeH KOHKpelHOHHOrO coxwKeHHA. MomtHoctb 10,6 m. Huxe npeoOazaior 
OCOCJIOHCTbI€e NeCYaHHKH HU aJICBPOJHTbI KOPH4HeBAaTO-Oyporo HU 3eJIeHOBAaTO- 
eporo wBeta. IIpocoH KOpHUHEBLIX PIHH H CBeTWIO-CepbIX H3BECTHAKOB HMEIOT 
BHO MOJUHHeHHOe 3HaveHne. B necuaHvKax HWKHeH YaCTH pa3zpe3sa COMepxaTcA 
OHKHe JIMH3bI KOHTJIOMepata H3 TaJIbKH MepreJIMCTHIX H IMHHCTHIX Mopod. 3a- 
HICOBaHHOCTb OTMeYaeTCA B BUC HaJIeTOB Ha MJIOCKOCTAX HaCJIOCHHA HM PHMCo- 
oro Wementa. Ha pa3HbIx cTpaTHrpadwuecKuxX ypOBHAX, KPOMe MHOFOUHCIeH- 
bIX MY3bIPUaTHIX BOLopocseH, BCTpeyeHbl eAMHWUHbIe OcTpakosb: Darwinula 
ngusta Mandelst., D. scolia Mandelst., D. meshalkini sp. nov. MomHoctp 
3,7 M. OnucaHHbilt pa3spe3 CHHXPOHH3HPYeTCA C COOTBETCTBYIONIMMH HM CJIOAMH 
(WKHeEH “YacTH OHOMMeHHOTO Topu3oHTa y J. Uekmaryul Oe3 3Ha4HTeJIbHbIX 
pyAHoctei. | 
BypaescKui ropv30HT OOHaKeH B OBpare TOJIbKO CBOeH BepXHeH UaCTbIO 
8,7 m). Huxkuue 10 M BcKpbITbI KapTHpOBOUHOK CKBaxKNHON Ne 21, pacnouo- 
<enHoii B H€CKOJIbKUX MeTpax OT OOHAaKeHHA. C02%KeH OH MepeclaHBaHHeM CBeT- 
IX H TEMHO-CePbIX M3BCCTHAKOB, 3e/@CHOBATO-CepbIX M POSOBAaTbIX MepreveH, 
fOPHAHEBBIX PVIMH, aJIeBPOJIMTOB M pexKe TOHKOCJIONCTHIX TecuaHHKOB. B mMuoro- 
MCJICHHBIX OOpasilax MepreseH, TIHH HW H3BeECTHAKOB COJep2xKaTCA OCTPaKOJH: 
Yarwinula angusta Mandelst., D. lanzetiformis Kashev., D. scolia Mandelst., 
). procera Mandelst., D. burajevoensis sp. nov., D. meshalkini sp. nov., Su- 
honella.stelmarta Kashev., Sinusuella pergraphica Mandelst. u my3bipyatbie 
ojopocuin. ate 

Hmxueydumckast ocBuTa BCKpblTa CKBaxKHHOM He MomHOcTbIO. Ona mped- 
TaBJleHa MepeclaHBaHHeM IeCYaHHKOB 3eJ1eHOBAaTO-Ceporo H KOpHuneBOrO UBeTa 
-(PHOJIeETOBbIM OTTCHKOM, TOHKO- H M@JIKO3ePHUCTHIX C PeAKUMH TpOCOAMH aJleB- 
OJMMTOB HM WOKOMAaHOrO WBeTa riuH. Kan3y 3arMMCOBaHHOCTb NOpo 3HayHTeb- 
oO yBemuuuBaetca. B KapOonaTHbIX Mpocmoax C MHTepBasioM 75—89 M oOuapy- 
<eHbl etuHUHbIe Darwinula biriensis sp. nov. BcKpbiraa MOULHOCTh paBHa 88 M. 
 Paspes y hep. Maan k. Han6onee nomnpli paspes Bepxneypum- 
Koli MOACBUTEI ObII BCKPbIT Wypdbamu u KaHaBamH. OOulasx MoceOBaTebHOCTb 
lalaCTOBaHuA Maio vem oTaMUaeTcA OT Uekmaryuickoro paspes3a. 

Uekmaryuickult TOpH30HT MOLLHOCTHIO OKOWIO 90 M CJIOX%KeH B BepXHel 4acTH 
epeciaHBaHveM pO30BaTbIX H KOPHUHEBbIX TIMH, aJIeBPOJHTOB, KOPUYHEBEIX 

3eJICHOBATO-CepbIX M€CUaHHKOB, MCJIKO- H TOHKO3S€PHUCTEIX, 3aPHMCOBAaHHBIX 
“TOHKUMM TIpocsIOAMM HW MeIKMMH %eBauKaMu Mepresel. B petkux NpocioAx 
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IMH H Mepresel BcTpeyalorcsd OOJIOMKH My3bIpYaTbIX BOMOpOCeH HM eHHHUHBIE 
octpakoi: Darwinula angusta Mandelst., D. sobela Kashev., D. meshalkini 
sp. nov., D. matroshilini sp. nov. Moujuocrb 49 m. B cpeqHel YacTH mpocuexKu- 
BaeTCA H3BECTHAK TEMHO-CepbIt PIMHHCTHIM C MaCCOBbIMH CKOIJICHHAMH OOrOHHE 
XapoOBbIX BoJopoceH. Moutnoctb 0,40 m. Haxuaa uacTb paspesa (Zo 40 m) mpe- 
UMYULeCTBEHHO TecuaHad, C MOJYHHCHHbIMH MpOCJIOAMM KpaCHOUBeTHBIX aJleBPO- 
JIMTOB H TJIMH, MeCTaMH C MHOPOUHCJICHHBIMHM IY3bIpYaTbIMH BOAOPOCJIAMM M cay- 
uoli ocrpakog: Darwinula angusta Mandelst., D. sobela Kashev., D. meshal- 
kini sp. nov. 

BypaeBcKu TOpu3OHT XapakTepH3yeTCA MepeCaHBaHHeM TEMHO-CepbIX H3- 
BeCTHAKOB, IWIOTHBIX H KaBePHOSHbIX; 3@JICHOBAaTO-CepbIX MepreleH C Mpocso- 
SMH KOPHUHEBbIX HM (HOJIETOBLIX TIHH, aJIeCBPOJIMTOB HW TOHKOCJIOHCTbIX Mecua- 
HHKOB. 

TIpoyomKeHveM U3y4eHHOrO OOHAKeHHA ABJIACTCA Paspe3, BCKPbITbIM CTPyK- 
TypHolH cKBaxkuHoK Ne 66. B KapOonaTHbIX HM TIMHMCTbIX MpOCOAX yCTAaHOB- 
JI€HbI MaCCOBbIe CKOMIeHHA ocTpakogx: Darwinula burajevoensis sp. nov., 
D. angusta Mandelst., D. sobela Kashev., D. scolia Mandelst., D. matroshi-| 
lini sp. nov., D. martievi sp. nov., Darwinuloides djurtjuliensis sp. NOV. 
Sinusuella pergraphica Mandelst. u my3bipuatpie BogopociM. Moujyoctb 17 M 

Hukneydumckaa NOACBUTa BCKpbITa 3TOM CKBaXKXHHOM B MHTepBasle O—136 m 
Paspes c0xKeH MpeHMYyeCTBeHHO TeCuaHHKaMH KOPHYHEBATO- H 3eJIeHOBAaTO 
CepbIMH, KPYMHO- HM CpeqHeSepHHCTbIMH, CIEMCHTHPOBaHHbIMH TJIMHHCTO-H3Be 
CTKOBHCTBIM WeMeHTom. B cpeHeH YacCTH OTMeYaIOTCA TOHKHEe MpOcloH KpacHor 
OKpallleHHBIX PIMH HU aneBpounTos. Ha riyOune 93,65 M B TOHKOM Mpoculoe H3- 
Becruaka (0,10 m) o6Hapy2xenpt: Suchonella kamyshincaensis sp. nov., S. teri 
kejeviensis sp. nov., Darwinula forschi sp. nov., D. biriensis sp. nov. Hud 
no rayOuub 148M, cyqi m0 MaTepHaJly WivlaMMa H 9JIeKTpOKapOTaxKHOW XapakTe 
pHCTHKe, CleLyloT COM «ceqOH» MauKH COJMKaMCKOH cBuTpI (12 M), MOACTHIAakK 
ULHeCH MOULHBIMHM AHTHApHTaMu HM THMCaMH HPeHbCKO CBUTHI CpeAHero KYHTypa. 

Paspe3 y yep. Ky36aeBo. Bypaepckuli ropv30HT MOLIHOCTbE 
21 Mc XapakTepHbIM KOMIIeKCom c:bayHbl OCTpakoX MpocuexKUBaeTCA B CpelHE 
yacTH OOHa%KeHHA HW WOKpbiBaeTcaA 19-meTpoBol NadKOH KpaCHOWBeTHbIX Teppy | 
TCHHEIX OCaJKOB YeKMarylicKoro ropu3o0HTa. M3mMeHeHuA CBOAATCA 3f/eCb K yBE 
JIMYCHHIO MOULHOCTH HHXKHEYPUMCKOH MOACBHTbI, KOTOPad, CYA MO KapTupo 
BOUHOK cKBaxkuHe Ne 19, npeppuuaet 141 m. B oOpa3uax c unTepBamta 25—52 
ycranopuenbl: Darwinula biriensis sp. nov., D. forschi sp, nov., D. gitta sp 
nov., MOLTBepxKaoulMe HX HWXKHEYC:HMCKHH Bo3pacr. 

Cnelya K ceBepy NO H36paHHOMY HalipaBJIeHH10, Ha JHeBHYIO TOBePX HOCTH} 
BbIXOJAT KpaCHOUBeTHble OTJIOMKECHAA, BOZSPACT KOTOPHIX OMpeemAeTCA HAMM Ka 
Ka3aHCKHul. | 

CpoeoOpa3Hblli KOMIVIeKC (payHbl OCTpako Obl OOHapy2KeH B MaJIOMOLIHO! 
(3—8 m) KapOonaTHol nauKe y cenenul Arnerau, Cu6agnt, Oromaueso, Iynp} 
raHoBo, CapbiliTbl Hu Jp. 

Y ep. Katimaw6amespo KapOonaTHo-rmunucran nauka c Darwinuloides 
edmistonae Bel., Suchonella vinocurovi (Bel.), S. jugomashevoensig 
sp. nov., S. semiovalis sp. nov., S. tichwinskaja (Bel.), Darwinuld 
alexandrinae Bel., D. belebeica Bel. konraxrupyer c KpaCHOUBeTHbIMM OTIO 
XKEHHAMM YPUMCKOM CBUTI, KOTOPaA, CyA MO MaTepHaslaM CTpyKTypHO ckKBa} 
x«uHb! Ne 21, qocruraer Momtoctu 352 mM. 

Han6oulee WeslocTHylo KapTuHy crpaTurpatpuyeckoro cooTHomeHnsn y(pHM4 
CKHUX HM Ka3aHCKHX KpaCHOUBeTOB MOXHO IIpOCJiequTb B paspesax y cen. Amb4 
Ham u H. Capa. 

B rocwequeM KapOonaTHO-rviMHucTad Tayka oO 8 M cojlep>xKHT OOroHHE 
XapOBbIX HM IY3bIpUaTbIX BOMOpocieH, a Tak»xe ocTpaKkogb: Darwinuloide 
edmistonae Bel., Suchonella jugomashevoensis sp. nov., S. onega Bel., S; 
vinocurovi (Bel.). | 

IlepekppiBaetcn ona 50-mMerpoBoli Tome KpacHoBaTo-6ypbix mM 3euleHOBa4 
TbIX TleCUaHHKOB, HepeKO C JIMH38AMM KOHTOMepaTa H3 KPeMHeBOi ypastscxolll 
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PaIbKU, AJICBPOJMTOB WH TeCMHO-KOPHYHEBbIX TJIMH, XapaKTepH3yeMbIX OTCYTCT- 
BHeEM 3arHlCOBaHHOCTH. 

He, 10 aHHbIM npoOypeHHoi cKBaxunbl Ne 1, y seBoro Oepera p. Ca- 
BMHKM, HaupoTuB yep. H. Cappi, culeqyer MouHaa, qo 87 M, Toma KpacHo- 
[BeTHBIX, THMCOHOCHBIX Ne€CYaHO-PJIMHHCTHIX TOPO, YEKMarylIUCKOrO ropH3oHTa. 
J6pailaer Ha ceOA BHUMaHHe HemocpeycTBeHHOe 3asleraHuve ee Ha KapOouaTHoH 
lauke OypaeBCKOrO TOpH3OHTa, O eM CBUAeTEILCTByeT OOPasel, Mepresa, NO]- 
Toro Cc ruiyOvHbl 81 M c TunMUHO Yam Hero cbayHol: Sinusuella pergraphi- 
ca Mandelst., Darwinula angusta Mandelst., D. scolia Mandelst., S. sobela 
Kashev., D. matroshilini sp. nov., D. martjevi sp. nov., Darwinuloides 
djurtjuliensis sp. nov. 

ak JioueHHe. |. CpaBynBaad paspe3bI ybHMCKOH CBUTbI Ha Ucceqyemoli 
feppHTOpHH, JIerKO yOeQUTbCA HE TOJIbKO BUX OMHOBO3PaCTHOCTH B IeJIOM, HO H 
3 CTpaTurpaduyeckol BbIep%KaHHOCTH OTJeJIbHBIX ee NOspasyesennti. Cnemu- 
PHUHDIM VI HUXKHEYPUMCKOH NOACBUTLI ABJIAeTCA yBeMMYeHHeE ee MOLLHOCTH 
> ora Ha ceBep or 104 yo 240 M, Torga Kak MOULHOCTh BepxHeyd@uMcKol 
JOACBUTHI B OOMLEM OCTaeTCH NOCTOAHHOH. 

Oco6o cieqyeT MOLYEPKHYTbh MOCTOAHCTBO Ha HCCIeqyemolt TeppuTopuu cbay- 
THCTHYCCKH OXapaKTepH30BaHHOrO OypaeBCKOrO TOpH3OHTA. 

2. CBoeoOpa3Hblli BUJOBOH CocTaB MpeCHOBOAHOM tbayHbI OCTpakog mpHyaer 
JPUMCKOM CBUTe CAMOCTOATEIbHOe CTpaTHrpaduyeckoe 3HaudeHNe B COCTaBe Bepx- 
ieH nepMu. BepxuaAd rpaHulla ee OTYETIIMBO ONPeeAeTCA HE TOJbKO B patouax 
JACIIPOCTPaHeHHA THMMYHO MOPCKHX OTJOXKeHHM Ka3aHCKOrO Apyca, HO UM Ha 
“€pPHTOPHU CMOWHOrO pacnpocTpaHeHHA KpaCHOLUBeTOB, B KOTOPbIX OOHOBVJIEH- 
HbIH BUAOBOH CocTaB OCTpaKO HAeHTHYeH ONHCaHHbIM 3. JI. BenoycosBoli u3 of- 
JOMMCHHBIX KPpaCHOUBeTHbIX OOpa3s0BaHHH oKpecTHoctel r. Beme6en. 

3. Hakonell, napamienv3alua pa3pe30B Ha TeppHTOpHH ceBepo-3allalHOn 
JalIKUPHH NO3BOHIa YCTaHOBHTb MCTHHHOe CTpaTurpacuyeckoe MOO0*KeHHE 
cex paHee BbIJeICHHbIX JIMTOJIOrHYeCKUX TMayek. 


IlenTpasbHad Hay4HO-HCCJeOBaTeIbcKad sa6opaTopua Iloctynuso 
Tlepporo Ynpapuenua KyiOpiiesckoro coBHapxo3a 11 X1,1957 


UHMTHPOBAHHAA JIUTEPATYPA 


13, 7... Benoycosa, Tp. BHYMIHY, sB.7 (1956)... 2 H. H. ®op wm, Tp. BHHTPH, 
fecep., B.) 92):(1955): 
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Jloxnagn Akayemun Hayk C.CEP 
1958. Tom 119, Ne 4 


A, A. METPEHKO u A. E. MOPHJIEB 


O CTPYKTYPHO-TEKTOHHYECKHX OCOBEHHOCTSAX EFOPLINHCKO 
YIJIEHOCHOM MOJIOCbI HA YPAJIE 


(IIpedcmaeaeno axademuxom J. B. Haauekunotm 28 VIII 1957) 


YrueHocHble OTO#KeHHA EropuiMHcKoro MeCTOpOxKeHHA, KaK M3BeCTHG 
co Bpemenn pador A. II. Kapnuucxoro (*), ormmualorcd HHTeHCHBHOH TeKTOHH: 
yecKoH HapyllenHocTbio. CrpyKtypa Eropiimnckoro MecTopoxkeHHA BMeCT 
¢ paOM JIpyrux Mecropox ennui Eropmimucko-Kameuckol yrieHocHou Moock 
BBHYy CJIOXKHOCTH UX TEKTOHUKH OCTaBasaCh LOITOe BPeMA He paciwiMdpoBaHHowt 
CooTHOWeHHA YIrvieHocHOH Tom KapOona C NMOACTHIAIOLWIHMH 9sddPpy3HBHO 
BYJIKAHOreHHbIMH M BYJIKAHOTeHHO-OCaNOUHBIMH TOJIMAMH MeBOHA OCTAaBaJIHC 
HEBbIACHECHHbIMH BCJIeEACTBHe OFPaHHYeHHA YIJICHOCHOM MOJIOCbI C BOCTOKAa } 
3allala MOULHbIMH TeKTOHHYeCKHMH HapylWeHHAMH. 

SaKpbITHIW XapakTep MeCTOPOXKeCHHA WH OTCYTCTBHeE TOPHbIX HM Teosore- 
pa3BeQOUHbIX paOoT, BbIXOLAMMX 3a MpeLesbl yrIeHOCHOM MOJIOCHI, 3aTpy AHA 
JlasIbHelilliee U3yYeHHe MeCTOpORAeHHA, OFPpaHHyHBaA UCCeAOBaHHA COCTABOM 
CaMOl YrIeHOCHOH TOJILLH, BCKPbIBaeMOH MHOFOUNCJICHHbIMH MOJ3eCMHbIMH Top 
HbIMH BbIpaOOTKaMH H OypOBbIMH CKBa?KHHaMH. 

Pa6otni A. A. Terpenxo u JI. J. Kumapucosoi (* °) no u3yueHuto CTpyKTYpbi 
JIMTOJIOTHH HM yrvieHocuocTu EropuiMHcKoro MecTOpoxKAeHHA Ha OCHOBe MO]3eM- 
HOFO FeOJOrHyeCKOrO KapTHPOBaHHA TOPHbIX BbIPAOOTOK Ha BCeX JeHCTBYIOMINX 
WaxTaX NO3BOJIMJIH aBTOpaM BbICKa3aTbCA B MOJb3Y HOPMAJIbHOTO HeOMPOKH- 
HYTOFO 3a1efaHHA YIVICHOCHX OTJIOXKeHUU, B MPOTHBOMOJORKHOCTh TOUKE 3PpeHHs 
A. A. Tumodeesa (8) 06 onpoKHHYTOM Ha BOCTOK 3asleraHHU yIieHOCHOH TOJI- 
uyd. Ha HOpMasbHoe HeOMpokuHyToe 3aeranve mocneqHelt{nomumo A. A. Iler- 
penko u JI. JJ. Kunapucosoi yKa3biBaiu B CBoe Bpema D. M. Bali-Banaes (7}) 
vu B. UH. Tlonos; B camoe nociequee BpeMA 9Ta TOUKA 3PeHHA Oblwia NOATBEpXK-' 
nena Qanupimu A. E. Moruesa 10 u3ydeHHto JMTONOrHH UM (cballMasbHOro CocTaBa 
YPI€HOCHOM TOI, MPOBOAMBINeMyCcA M0 3ayann1o Jla6opaTopuu reonoruu yruiA} 
ATT. CCEP sp 1956.1 

B paOorax A. A. Ilerpenxo u JI. JI. Kunapucosoit, ocHoBaHHblx Ha 6oJIbUIOM| 
(PakTHUeCKOM MaTepHase NOCMOMHOFO ONMCAHUA MNOA3eMHbIX TOPHBIX aoipaCC Ta 
EropwuiMHCKOro MeCTOpOKAeHHA, OTMEUAETCH, UTO WIA GObINHHCTBA orpaOartl- | 
Bae€MBbIX YFOJIbHbIX IJ1aCTOB XapaKTepHO pa3BHTHe CTHTMapHeBbIX MOUB M3 MHOFO-} 
YHCJCHHBIX MepeleTalonlMxcA MexKy COO KOPHEBbIX OCTATKOB pacTenuit, opH- 
€HTHPOBaHHBIX B IVJIOCKOCTH, NepMeHAMKYJAPHOU CIOMCTOCTH YrouIbHOrO TwiacTa. | 

Bplllie yrOJIbHbIX TWIaCTOB, KaK NpaBMsO, HaGIOMaIUCh XapakTepHble IIA Ux! 
KPOBJIH M@JIKOCJIOHCTHIe aJIeEBPOJIMThI, OMM3KHE APrJJIMTAaM C TOHKOM (MHJLIMMeT=| 
poBolt) TOpH3OHTaIbHOL COUCTOCTHIO, B HMYKHUX YaCTAX KOTOPbIX HHOPa OOHa-| 
PyKuBalach PayHa MpeCHOBOAHEIX NeseuMnoL (MacTe 3,4,5 u Ap.). K kposan 
YPOJIbHBIX MWIaCTOB MW MpOCIOeB MeCTaMH MIpHypovenbl HW OCTATKH MOpCKOli *pay- 
Hbl, OOHapyxxenuble BuepBble A. A. Tlerpenko, a nosquee A. E. Mornaespim. 

Takolt XapakTep CTPpOeHHA NOUBbI MU KPOBJIH YFOJbHbIX WaCTOB, CBUeTe/Ib- 
CTBYA O HOPMaJIbHOM, HEOMPOKHHYTOM MX 3auleraHuu, BOJHe 3aKOHOMepeH H| 
HaOHOMaeTCH MOUTH BO BCeX YIICHOCHbIX TOMMaX MapasWIM4ecKOrO THMAa, H3Be- 
CTHBIX Kak B CCCP, Tak u B 3anayuoli Espone. Ha orcyrersue ompoknuyrtoro} 
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SaleranHA B yIvICHOCHBIX OTIO2%KeHHAX EropwiIMHCKOrO MeCTOpO*KAeHHA yKa3bl- 
BaloT H KOHTAKTbI Pa3MBIBOB YIOJIbHbIX IIaCTOB CO CTOPOHbI KPOBJIH, a He MOUBBI 
(pasmpiBbI niacta Ne 8), a TakxKe XapakTep rpanysloMerpuueckoli KPHBOH Jaa 
NaveK aJIJIOBHaJIbHbIX MeCUaHHKOB pA APYrux AMTOMOrMYeCKUX OcobeHHOCTEeli 
Paspesa, BbIPaKaloulMXCA B IPHyPOYeHHOCTH BCe Coulee rpy6o 3epHHCTHIX HOpoy, 
K OCHOBaHHIO PHTMOB. 

Apyrolt BaxkHOl OTMMYHTEIbHOL OCOGeHHOCTHIO paspe3a CJLY2KHT (pakT MocTe- 
Ml€HHOFO YMeHbINeHHA YIIeNpOABEHHH pu Mepexoje OT eropwIMHCKOM yraeHoc- 
HOH CBUTHI K BbllleexKallel OypcyHCKol GesyroubHOH, B KOTOpOli Ha paccTrosAUH 
mpuMepHo B 220 m or maacra Ne 1 KaouescKoro 2aBHO M3BeCTeH «HYJIeEBOit» 
mlacT yi, He CHHTad MaJIOMOL[HEIX mpocoeB yruieH HU YIJIHCTHIX CaHIleB 
M MHOPOUNCIICHHBIX PaCTHTEJIbHbIX OCTATKOB MIOXOM COxpaHHOcTH. 

Hakonell, Januble MTONOrO-:pallHambHOrO U3yYeHHA yreHOCHOH Tom 

ykKas3biBaror, m0 MHenuto A. E. Moruaesa, Ha MpHHalexKHOCTh eropwiMHCKOli 
M OypcyHCKOH CBUT K eJMHOMY CeJMMeHTaILHOHHOMY WukKsy, OcayKu KoTOporo 
OXapaKTepH30BaHbl Kak (bayHOH, Tak H (PpOpOH BUSeHCKOTO M OTYACTH HaMIOpCKOrO 
‘ApycoB HM2KHero KapOona. 
_ Mexyy sTumu cBuTamn cyulecTByeT TecHad reHeTHuecKas CBA3b. Cnelndu- 
‘4eCKHH XapakTep yCJIOBHH OCaKOHaKOMIeHuaA OypcyHCKOH CBHTbI HaYHHaeT 
CKa3bIBaTbCA yiKe B BeEPXHUX YaCTAX eFOplwIMHCKOH cBuTHl. A daluasbuoro 
cocTaBa MocielHeH XapaKTepHO CYLeCTBOBaHHe 3aKOHOMepHON, nocTeneHHoli 
‘CM€HBI B YCJIOBHAX OCaIKOHAKONIeHHA OT O8ePHO-OOOTHBIX THMOB OCaKOB 
K ocaj{KaM KOHYCOB BbIHOCa. OOcTaHOBKa JIaryHHOrO mobepexkbA, POCMOACTBO- 
BaBllad B NepHod PopMupoBaHHuA Challult eroplwiHHCKOM YreHOCHOM CBUTbI Me@xK- 
Ay nmactamn Ne 3 nu Ne 1 (Katovesckum), yxKe B 20 M HwxKe MacTa MepBoro 
CMeCHAeTCA O8epHO-OOIOTHbIMH ocafkamu. IlocmeqHve Bblute miacra mepsBoro, 
TipH Mepexogle kK OypcyHcKol Oe3yroumbHOH CBUTe, CMCHAIOTCA MOCTeMeHHO Ocat- 
KaMH lIpe2TrOpHOH KOHTHHeHTAaJIbHOH PaBHHHbl, Ha KOTOPOH pa3BuBasHCb dalun 
KOHYCOB BbIHOCOB TOPHBIX peK HU (allHH CyXHX paBHHH. O3epHo-Oou1OTHbIe cpa- 
UMM HMeJIM 3feCb pe3KO MOAYHHEHHOe 3HaYeHHe HW peAKO NowyyalH 3amMeTHOe 
MloulaqHoe pacipocTpaHenue. 

B cperte BbIlIeH3I02%KeHHOrO HaM TpyHO cormacuTpea c A. A. Ilpoxunnpm 
u B. H. TyxuKopon ("), KoTOpble 10 CylecTBY BO3PO%KMaloT JaBHO OTBeprHyTylo 
o«KusHbio utero A. A. Tumodeeza (*) 06 ompoKHHYTOM Ha BOCTOK 3aJleraHHn yr- 
menocHolw Tomuja Eropiuimuckoro mMecTopoxkKleHus. 
 Ccpiiasicb Ha pa3pe3 ckBaxkuubl Ne 716 (1956 r.), pacnomoxeHHOH B CeBepHOH 
-yactu EropmiuMHcKoro MecTopoxeHHA K 3anally OT yrvieHOCHOH momocbl KapOoua, 
aBTOPbI OTPHIalOT CyLLeECTBOBaHHe JaBHO H3BeECTHOFO TEKTOHHYeCKOrO KOHTAaKTAa 
Mex,y scbtby3HBHO-BYJIKaHOreHHbIMM OOpa3s0BaHHAMH CpeHero eBoHa H yrue- 
‘HOCHOH TomuleH KapOoHa. Mexyy yKa3aHHbIMH OTJIOXKCHHAMH JeBoHa M KapOo- 
Ha, mo MHeuuto A. A. IIponuua u B. HM. Tyxukopsoi, cynyectBytor nocremenuble 
‘mepexoJbl H3 CepHi NepecaMBaloulMXCA PIMHMCTbIX M MeCUaHO-PVIMHUCTHIX CJlaH- 
‘IeB, MOpUpHTOB HU U3BeCTHAKOB, C MUKpoO*ayHOu BepXHedpaHcKoOro WIM HMKHE- 
pamenckoro Bo3pactos. IIpolias stu moposbl, CKBaxKuHa OyATO Obl BCKPbIBaeT 
ecdaHuKH HW CJlaHlbl OesyrombHow (6ypcyHCKOH) CBHTbI KapOoHa, KOTOpble 
A. A. Tiponunpim u B. V1. Ty2xukosol npuuncsatorca K TOMY 2Ke BepXHeMy JeBOHY. 

IIpopenenuoe A. E. Mornaespim mocnovHoe omucanve pa3pe3a CKBa?KHHbl 
Ne 716 u HeKoToppix Apyrux (cKBaxunb! NeNe 769, 776, 779), BCcKpbIBalouAx 
‘Ty 2%Ke YaCTb paspe3a, NOKa3asl0, YTO K KOHTAKTY MOpo AeBoua C yIvIeHOCHbIMH 
OTJIOKCHUAMH KapOoua MpHypoueHa MOBCeMeCTHO MOULHaA 30Ha CHJIbHO TepeMsA- 
‘ThIX H pa3ApoOMeHHbIX NOpof, MOCTHFa!OuMX HeCKOJIbKUX MeCATKOB MeTPOB 
-MOLLHOCTH. " ; 

TekToHwueckad Mppofja KOHTaKTa JeBOHCKMX OTJIO*KEHUM C YyIvIeHOCHOH 
TOMMeH OCOOCHHO XOpOIO HaOMOAaeTCA B paspe3saxX IeHTPaJIbHOM YacTH MecTO- 
poxyjeHua (cKBaxuHa 776), rye B MecTe HeMmocpeCTBeHHOrO COMPMKOCHOBeHHA 
MOpOA AeBoHa HM YFMeHOCHOH TOMUIM HaOwHOJaeTCH 30Ha MepeTepTbIx Mopod, 
MOBepriuH4XCH MHTCHCHBHOMY KaTakKJla3y WM MUJIOHMTH3allMM, pH NOOK yrpate 
CBOMX MepBHUHbIX TEKCTYPHbIX MPH3HaKOB. 
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B pale CKBaxKUH ¢ STOM YACTbIO paspesa CBASHIBACTCA MJIOXOH BBIXO] MIM MOVI- 
Hoe OTCYTCTBHe KepHa, UTO OOBACHAeTCA CKOpee Bcero cMaGOH WeMeHTalMeH Ha- 


XOMAUIUXCH 3]ecb MepeTepTbIxX Nopog. Ilono6uHoro pojla COOTHOWIeHHA JeBOHa 
¢ KapOOHOM MIpoTMBOpeyaT JOMYIeHMIO MOCTeNMeHHbIX NepeXOAOB Me?Ky HHMH 


H CBUJ[eTEJICTBYIOT B NOISY TEKTOHMYECKOM MpHpOb! KOHTAKTAa (THIa HaBura). 
B mousy noculeqHero CBHJeTebCTBYeT HW Pe3KO MeHHIOMAACA Ha KOPOTKHX pac- 
CTOSHUAX IWMpHHa yrsieHOCHOl NoMOCcb! KapOona, NOCTHTAIOM\aA B toxKHOH YaCTH 
MecTOpOxKeHHA WHpHHbI Jo 1,2 KM, re HSBeCTHbI CPOPWIMHCKaA yrJeHOCHaAa 
u OypcyHcKad Oe3yrouIbHas CBUTbI, B TO BPeMsA KaK B C@BeEPHOM YacTH MCCTOPOX- 


JeHua, BOUIM3H 2eesHOXOpoxKHOH sJMHuM Eropmmno—Hpour, rye coxpanu-_ 
JIMCb TOJbKO HWDKHHe YaCTH e€FOPIIMHCKOM CBUTbI, WIMPpWHa yrJIeHOCHOH MOJIOCHI 


He mpepbiiiaet 0,2—O0,3 KM. 


Tlesouckue scpcby3HBHO-ByJIKaHOreHHble OOpasoBaHHA MO HeEPpOBHOMY H3BHVJIH- | 
CTOMY KOHTAaKTY Ha MpOTSKeHHH HECKOJIbKHX KUJIOMETPOB CONPHKAaCaloTCA C | 
CaMbIMM pa3JIMUHbIMA cTpaTHrpadwuecKUMM TOpH3OHTaMH YTJIeHOCHOH TOIL | 
OT BepxHux yacTeli OypcyHCKOH cBUTbI (cKBaxUHa 779) TO HMKHUX POPH3OH= | 
TOB €POpllWHCKOil CBUTbI (cKBa2xKMHa 713). Crpyktypa EropuMHcKon yrleHOCHOH | 
TIOJIOCbI B HACTOALLEM CBOeM BHJe HOCHT XapakTep rpaOeH-CHHK JIMHAaJIM, yY KOTOPOH | 


COpBaHo B pesyJIbTATe HayBUra 3allaHoe KPbIJO. XapakTep U pasMepbl sanayqHoro 
Hay[Bura HemOCTOAHHBI. 

B To BpeMa”, Kak B WeHTpasbHOH yacTH MeCTOpOXeHHA TpeoOsayaroT No- 
Ore yribl NayeHHA HayBura, Mp Hasan O{HOrO APKO BbIPaKeHHO"LO TeKTO- 
HHUeCKOFO IBA, B CCBeEPHOM YaCTH MCCTOPOX CHUA IJICMCHTHI 3aJleraHusA ero pe3- 
KO MeHAIOTCA, JOCTHrad HHOra KpyTHIX — Jo 60°— yrsioB nayjeHua, B CoueTaHHR 
c 6oee peqKHMH MONOrHMH yrsiamMu nopsyKa 20—30°. 3yecb 30Ha HayBura, cy- 
If lO BCeMy, pacHaflaeTcA Ha HECKOJIbKO TCKTOHHYCCKHX KJIMHbEB JIM YeLLyH, 
MeHee APKO BbIpaxKCHHbIX B TEKTOHHYECKOM HapylWIeCHHOCTH, YTO HM NOCMy KAJ 
IIPHYMHOH HeMpaBuJIbHOrO TOJIKOBAaHHMA CTPyKTypbl MecTopoxjeHun A. A. IIpo- 
HuHbIM HB. VM. Ty xnKosoi. 

Uro kacaeTca TeKTOHHYeCKOrO KOHTaKTa, OFrpaHW4nBaloulero YyIrJIeHOCHy1O 
noyocy Eropumuckoro MecTopoxkeHuA C BOCTOKAa, KOTOPbIM H3BeECTeH yY Me€CTHbIX 
reOJIOrOB MO Ha3BaHHeM «30HbI PaspyWIeHHbIX MOPO] MWsacTOB BOCTOUHOM CBHTbD, 
TO OH OTHOCHTCH HaMH K KaTerOpHH KPYNHBIX COpocoB HeMOCTOAHHOM aMmJIH- 
TYJbl HW CpaBHUTeJIbHO HeOOMbMOM rtyOMHbI 3ano%KeHua. Hecmorps Ha ouryto 
ucTopuio skcnuyaTayuM Eropmumackoro mMectopox enw, OH HUKOra TOPHbIMH 
paOoramu He BcKpbiBaJica. Mccnegopanua A. A. Ilerpenxo u JI. JI. Kunapuco- 
Boh (1945, 1947 rr.) 10 NoA3eMHOMy KapTHPOBaHHIO JOKasaJIM peskoe ycuseHHe 
poOJIM MeJIKOM paspbIBHOM TEKTOHMKU B yuaCTKaX, TIpHMbIKaIOlMx HeMOcpecTBeH- 
HO K 30HE pa3spyUIeHHbIX MOpo], C OTHOCHTEIbHO HeEOOMbIUON aMNIMTy AON Mepe- 
MeI€HHH YIOJIbHbIX TaCTOB M MIpocJoeB 0 OTHOWEHHIO Apyr kK Apyry. [ocaoii- 
HbI€ 3ApHCOBKH _KBePpIarOB, BCKPbIBaIOWIUX YIJIeHOCHY!IO CBUTY, B palioue mvia- 
CTOB BOCTOYHOM CBHTI (pc. 1) BbIABHM CoyeTaHve pala ONOKOB C KpyTbIMU 
(qo 80°) w nosorumu (qo 18—20°) yrnamu najeHua (KBepuiuiar ropusoHTa — 
100 m). C payom cOpocosbix TpenWH 3ecb CBA3aHbI MOCNOMNbIe NepemeneHHsA 
C OOMJIMEM 3epKasIbHO ONeCTAIMMX NOCKOCTel NPpUTApPaHHA WIM WpobeHUs Cc 06- 
pasOBaHHeM TeKTOHHYeCKHX Opek¥M. Bonpekn mpexHHM mpeycraBseHuaM 
®. ®. Baii-Banaesa, M. UW. Cugoposuya u ap., mpwuncasoujux nopcemectHo 
30HYy paspylleHHbIx MOpox Kk WacTaM BOCcTOYHON cBuTbI, JaHHble A. A. [lerpen- 
KO 110 M3yYeHMIO WaXxTHOH Treomorum Eropwimuckoro mMecropoxeHun MoKa3aun, 
4TO 9Ta 30Ha He UMeeT YCTOHYMBOFO CTpaTurpaduyeckoro MOORKeHUA UB PATE 
yuacTKop (maxTHoe nome Ne 1 Aprem) yxoqur Janeko 3a npeqesb Camoro HYXK- 
HePO H3 H3BeCTHBIX Ha MeCTOPOXKMEHHM YFOJIbHbIX TWiacTOB (MacTH! 15—18), 
am6o pacMaqaeTcH Ha pA MeENKUX 30H CMATHA, NIPHYpOUeHHBIX K BHYTPeHHHM 
YacTAM COPUIMHCKOM YreHOCHOH CBUTHI (IaxTHbIe NoA Kyou u um. Kuposa). 
Sameras Ooulee KpyTO, YeM yIvieHOCHad TOMMLa, 30Ha PaspYMIeHHEIX MOpoy c ry- 
Ounon IPHXOAMT B COMPHKOCHOBeHHe C Oolee HASKHMM TOpH30HTaMH yrenoc- 
HOH TOVJIIM. 

M3 usio0xeHHOro BbIle CeLyeT, YTO paBMJIbHOe TONKOBaHHe TeKTOHNYe- 
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|(maxta Ne 2): /—-'rpy6o3epHucTble necuaHHKH (a):H cpedHe- 
Tbe’ MeCUaHHKH A H HePaBHOMePHO3ePHHCTHle NecyaHHKH (6), 
BIe APrHJIHTbI, 6— yrsivcTble CaHUbl H aprHJWIUTbI Cc Mpo- 
C 3epKaJlaMM CKOJIbXKCHHA, MCCTAMH MIOHYaTble apruJJIHTbI 
-MlacTbl H mpocnon yraa, 11 —mMenkue ranbKu, 12 — cuJe- 
KeBakH, 13 — NHH30BHHbIeE MpOCOH, IHH3bI H KpymuHble 
IHMbI€ PACTHTeJIbHbIe OCTATKH (@) H PaCTHTeJIbHbIe OCTATKH 
bIObI H Jip.), 16 — MHHHH TeKTOHHYeCKHX HapyiNeHHA 


CKHX OCOOeHHOCTeH pAa BOCTOUHO-ypasIbCKHX KapOOHOBbIX MeCTOPOxKTenHit 
vMeeT Ooslbiloe 3HaYeHHe JIA MOHMMaHHA CTpaTurpadwyeckux COOTHOIMeHHH 
OTJCIbHBIX UacTeH paspesa yrieHOCHOrO KapOouna, HX Maseoreorpaun u ycnoBuli 
o6pa30BaHHa. 


Jla6opatopua reomornu yrua Ilocrynuo0 
Axkaylemuu HayK CCCP 22 VIII 1957 
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MHHEPAJIO‘PHA 


B. TM. HBAHOBA u H. A. KOPHHJIOB 


ACBECTOBHJHbIN (NOMEPEYHOBOJIOKHUCTbIN) XJIOPHT 
H3 MEJHO-HHKEJIEBOrO MECTOPOK EHH A 


(ITpedcmaeaexo akademuxom A. TI. Bemexmunum 5 XI 1957) 


JiiA MHHepaOB PpyMMbl XMOPHTa XapaKTepHbIMM (POpMaMH arperaToB ABIA- 
1OTCA YelllyiuaTble; acCOecTOBUAHbIe arperarTbl WIA HHX He H3BeCTHI. B CXOHbIX | 
C XJIOPHTaMH BOJHBIX CHIHKaTaxX HW aJIIOMOCHJIMKaTax CO COMCTOH CTpyKTypoH | 
(XpH30THJI, 9HeImUT) acOecTOBHAHble arperaTbl NpeACTaBIAIOT COOOH COBOKyN- 
HOCTb OTJeJIbHbIX TPyOOK, CTCHKH KOTOPbIX COCTOAT H3 HeCKOJIbKUX aTOMHBIX 
catoesB (1). Tlosromy mpefcraBlaeT HHTepec HCCeLOBaHHe CBOMCTB M CTPyKTYpbl 
OTJIGJIbHbIX BOJIOKOH B OMHCbIBA€MOM 3/\eCb acCOeCTOBHAHOM XJIOpHTe. 


7 Ae Z 


Puc. 1. 1 —)}Kunka ac6ectopusznoro XJIOPHTa B XJIOPHTH3HPOBaHHOM cCylaHie 
2 — Muxpodoto mpozompHoro pa3spesa oxuaKH. HuKonu ckpenenbl. 100 


JI€BbIX MCCTOPO*KTeCHHH, TEeHCETHYCCKH CBAZAHHbIX C YJIbTPpaOCHOBHBIMH Tlopowamu 

CoctaB ru{porepMasbHO H3MeHeHHOrO Cana: XIOpHT (oKON0 9D—95 Ne ! 

PacbWIeHHbI seHKOKCeH, CepHIMT. aise | 

ne ee Soe xJloputa 0,1—2 cm, ctpoenne NONe€pey HOBOJIOK HHCTO 

pace p CPKO pasheAeTCA Ha OTIC bUbIe CTONOHKH HM HTOMOUKU po 
MBaloltMe B KPatX TeEMHO-3eJ1CHBIM ILBeETOM. TBepyocth 2—2,5 
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Iloq MMKpOcKONOM B MpOJOMbHBIX paspesaxX %KHIKM MMeIOT BOJIOKHUCTOe 
CTPOeHHe, TIPHYEM OTJEJIbHbIC YYACTKH XKUJIOK CJIOMKEHbI GOOJIee TOJICTHIMH BO- 
JioKkHaMu (0,02 mM), a Apyrue — Touyaiimmmu BosOKHamu (0,0005 mM u Menee). 
ToracaHve TOHKHX BOJIOKOH — IpsiMoe ul OHOBpeMeHHOe, Oovlee TOJICTHIX BO- 
JIOKOH — HE OJHOBpeMeHHOe HW Kocoe (C yruiom noracaHHa Wo 15°). [locmequee 
CBASAHO C TEM, YTO OONee TOMCTHIE BOJOKHA COCTOAT M3 MewbualIMMX YeIyeK, 
PacnoJIO*KeHHEIX NOX yrsom 15° kK yamMHeHMIO BoOKHa. Ng = 1,603, Nm = 
= 1,599, N, = 1,597 (B Monoxpoma- 
THYECKOM CBeTe). Y JJIHMHeHHe BOJIOKOH 
MO/ORUTeIbHOe. I]neoxpou3M o4eHb 
CaObI MW 3aMeTeH JIIb B Ooslee TO.I- 
CTbIX yuacTKax wWsMda; Veg — cBersio- 
seneHbii, N , — CBeTJIO-2KeJITHIL. 

B wimax, W3roTOBJIeHHBIX MIpH- 
MepHO HOPMaJIbHO K YJVJIMHEHHIO BO- 
JIOKOH,  HaOJofaeTca cBoeoOpa3sHaa 
CTPYKTypa MJIOTHO Cpocliuxcsa BOJIO- 
KOH XJIOPHTa, HECKOJIbKO HallOMHHalo- 
mai CTpyKTypy poroBuKkoB. B stTux 
iimdax yyaeTca u3mMepuTb 2V = 
++ 48 — 52° (B cpequem 50°). IIpu Bpa- 
ULeCHHH WIMda BoKpyr ocu NV cTomuka 
yroa 2 V u3sMepserca HempepbIBHO mpu 
HakJIOHax CTOMKa BOKpyr ocu J. IIpu 
9TOM 3aTeEMHAeTCA OHA WIM [pyran 
YacTb BOJIOKOH, CO3Jalolulan orueTsH- Puce. 2. Crepeorpamma YrJIOB BbIXOJla ONTHYe- 
BbIL TCMHBIL (box pu ompejesIeHHOM CKHX OceH acOeCTOBHAHOrO XJIOPHTa B pa3pe3e, 

IIPHMepHO HOPMAJIbHOM K Y/J\JIMHeHHIO BOJIOKOH. 
yruie HaksIOHa cToOMKa. PesyubTaTbl KpecTukamu Moka3aHbl 3aMepbl MAaKCHMaJIbHbIXx 
vu3MepeHHit yrna2V 10 JBYM BbIXOJaM s3aTeMHeHH pH HakKOHAaX CTOJMKa BOKPyr OCH 
ONTHYUCCKHX ocel HOKa3sauHbl Ha CTe- /, TOUKAMH — BCA OOMaCTb 3ATeEMHEHHA 
peorpaduyeckol mpoekuun (puc. 2). 

XMMHYeCKHH COCTaB XJIOPHTa, MpHBeJeHHbIM B TaO. 1, NO3BONAeT OTHECTH 
ero K MarHe3HaJIbHOH srpynmle; OH paciosaraeTca OM3KO K rpaHHlec > *Kewe- 
3HCTO-MarHe3HaJIbHBIMA XJIOpHTaMH (°). 

Kpuctassioxumuyeckad (opMyJia XJIOpHTa, MOJyYeHHaA MocJe Mepecueta Ha 
18 aromoB KuCJOpoya, MpescTaBAeTcA B CJlefyIouleM Bie: 


(Mgs,¢1F e1.sa) (FeggAlo, sol 10,00) [(OH)z,¢6sOo,s2] [Siz,22A],7sO010]- 


Kpome oTMe¥eHHBIX B TAO. 1 31eMeHTOB, B XJIOPHTe CeKTpaJIbHbIM aHaJlH- 
30M oOnapyxeubt: Ni (0,003—0,01%), Co (0,001%), V (0,01—0,03%), 
Cu (0,001%), Zn(<0,1%), caegnt Be, Ca, Zr u Sr. 


Towa 1 JteOaerpaMMa acOeCTOBHAHOrO XsOpHTa MMeeT 
Ooulbiloe CXOJCTBO c MeOaerpaMMaMH YelllyHuaTblx 

Oxucen "os "| Oxnces| “o,” XJIOPHTOB. CpaBHeHve MapaMeTpoB pellleTKH acOecTOo- 
BUHOTO XJIOPHTAa, BbIUMCJICHHbIX H3 MEXKIJIOCKOCTHBIX 


Hi CKMMM TapaMmer- 
sio, | 31,96] cao | 909 PaccTOAHMH (TaOn. 2), C TeopeTH4ecku p 
710, | 0,09; MgO | 2409  PaMH, BBIMHMCICHHbIMH Ha OCHOBaHHH XMMMYeCKOrO 
Al,0; | 13,58] HO- | 0,88  cocTaBa (°), JaeT culefylouMe pesyibTaTbl: a-singB= 


Fe,0; 2,144) H,Ot+ | 11,46 = 5,296 (BbI4.), Qe 5,343 (reop.); b=9,246 (BI4.), 
Feo | 1602! | 9,249 (reop.); c-sin 8 = 14,308, 14,345 (sur.), ¢ = 
Cymma 100,22 =14,196 (reop.) A. 
PER BCC Petal Ilo cpapHenuio c TeOopeTH¥eCKHMH, BbIMMCJIEHHBIe 


NapaMeTpbl OTMMUAIOTCA 3HAYMTebHO OObUeH BeIH- 
yHHOM Mapamerpac. BeawunHa napamerpa, pacmouo- 
KeHHOFO MO YQVJIMHeHMIO HTOMOUeK, BLIYHCeHHAaA U3 PeHTTeHOrpaMM BpallleHuA 
A. Tl. Jlenucospm u J]. JI. Porayespim, papua 5,40--0,02 A, cieqopaTeibHo, 
HO OCH YMWIMHeHHA pacmooxwKeH Napamertp 4. 


*AnanuTuk C. 1. CmMupHosa. 
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Ta6Oauua2* 


I a, A I d, A I ad, A I d, A 
' 

4 7,008 1 (38,149) 4 (1,898) 4 1,434 
9 7,095 6 2,869 1 (1,835) 1 1,406 
4 (5,192) 4 2,604 3 1,740 1 1,324 
1 4,949 4 2,559 8 1,703 1 1,296 
) 4,742 4 2,453 5 1,667 2 1,234 
4 (4,016) 3 2,404 2 (1,580) 2 1,193 
3 (3,933) 3 (2,282) 4 4,541 2 1,099 
4 3,665 2 2,239 3 1,507 2 1,047 
10 3,577 5 2,022 4 1,493 1 41,005 
1 0,994 


* Ananutuku A. I]. JIenncop u H. A. Kopnusos. 


YcOBHUA CbeMKH: 9JICKTPOHHAaA peHTreHoBcKad TpyOKa Tuna BCB = 8 npu | 


HeOTUIbTPOBAHHOM Fe-v3nyyeHuu; JHaMerp Kamepbi 66,2 mM, OOpasila 0,5 MM; 
B Mpollecce CbeMKU OOpasell Bpalllaica; HCIpaBseHHsA No CHuMKy Cc NaCl. 


Tlucdepenttaib HbIe KPUBbIe Har peBaHuA XJIOPUTA ObLIM NOMYAeHbI C MOMOLLbIO | 
MeTOAMKH, MpHMeHslollelica B saOopaTOpuH TepMuyecKorO aHaiH3sa Bcecows- | 
HOFO Hay 4HO-HCCJIeEOBAaTeJIbCKO~ | 


ro reomoruyecKoro MHCTHTYTa 

25-Cie4mm (4). HapecKa BelleCTBa OKOJO 

0,l r. OranoHHoe BellecTBO — 

rvlHHO3eM. CkopocTb HarpeBa- 

G14-G08emm yey TePpMOrpaMM — C TIOMOLLbIO 
nouaporpapa CIM-8. 

Ha pune. 3 mpuBexzenbl Wud- 

Q068-0043mm epenlivasibHble KPMBble Harpe- 

BaHHA acOeCTOBHAHOrO XJIOPH- 

Ta, pacreptoro oO pa3sIM4HOH 


= Q043.mm creneuH kKpymuoctu. Kpnspie 
HarpeBaHHA XJIOPHTOB, TaK %Ke 
<0040 mm KaK HM HEKOTOPbIX JpyruxX MHHe- 


(OONONHUMEN LHL + ? 
Bacio rene pavion co culONCTOM CTpyKTypol 
3 aca) (°°), saBHucaT OT cTeMeHH Ux 


HbIX (ppakWMH (puc. 3), Xapak- 
asses al TepHbI WIA  MpoxsJopuToR — 
N88 BSS S838 8 or KpaHHUX WIeCHOB MarHe3HaJb- 


See HOH PpymMbl XJOPHTOB (7); KpH- | 


= Bble HarpeBaHHA dpakuni 
Puc. 3. Kpnspie HarpeBaHusA acOecTOBUAHOrO xXOpuTa, <0,043 MM sABAAIoTCA THNMY- 
HCTepToro MO pa3HYHOH CTeneHu KpynHOcTU HBIMH AVIA XJIOPUTOB Ooylee 
‘) 
OoraTbIxX Keles0M, —  eule- 
- ry < : 

ae MarHesHaIbHOH Tpynnbt. Iloqo6upii Tun TepMorpaMM XapakTepeH 
AWIA XJOPHTOB, Pacnoaratouluxca Ha rpannwe M@K]TY MarHesHaJIbHOH HU *Kee- 


Hud okoo 80 rpay/MuH. 3a- | 


u3MeIbueHHA. TepmMorpaMMbl, | 
NOJIYYeHHbIe WIA Oomwee Kpyn- | 


peak gag ial Silo rpynnamu. Ha puc. 3 BuyNo, ¥TO MpH UsMenbUeHHH Be- | 
HkeCTBa TCPBHIM SHAOTepMUYeCKUH SheKT, npoTeKatoululi oT 550 20 600 —630°, | 


ies eS 3a CCT BTOPOrO SHAoTepMuueckoro aekra, a CeLYIOULMI 3a HUM | 
CPMHUMECKUH IMK, IpaKTHYeCKH C1a60 3aMeTHDIi pH Masoli cTreneHH pacTH- | 


Pani, CTAHOBUTCA BCe Ooee HU Oomee MHTeHCHBHEM. [Ipuunnel sToro sBIeHHA 


Cc 
3aCY*KUBAIOT CielMabHOTO UCCHeAOBaHHA U OOCY2KLeHHA Wis Beli rpynnpt | 


ee 4TO M OyfeT CleaHO aBTOpaMH B JaJIbHelieM. 

JIA 

Crna OKOHVATCIbHOrO CyKMeHHA O (bopMe SIEMEHTAPHEIX YacTUYeK acbecTo- 

se sith X7TOPHTAa, CilaraioukdX TOHYAIMMe BONOKHA, IpOBeeHO aeKTPOHHO- 
POCKOMMYECKOe UCCeOBaHHe, NOKasaBllee ellyiiuaryto (opMy OTeubHbIX 


yacTnyek. Tak | 
akUM OOpa3om, TpyOuatas tbopMa OTAeNbUbIX BONOKON ac6ecToBHI- 
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HOrO XJIOPHTa He NOATBepAuacb. B TO Ke BpeMaA ONTHYECKHe CBONCTBAa acbecTO- 
BHAHOTO XJIOPHTa CYUeCTBEHHO OTJHYAIOTCA OT OMNTHYECKHX CBOHCTB Yelllyiiua- 
TIX XJIOPHTOB, B KoTOpbIx N, uin Ne OnusKku K | | (001). B ac6ecropuyqHom 
XJIOpHTe ocrpad Ouccextpuca Ny eKUT B MMOCKOCTH 3/IeEMeHTaPHbIX YelllyeK u 
HampaBsleHa BAOIb YWIMHeEHHA BoOKOH. Ilo xapakTepy nuieoxpon3ma u pacmo- 
1OXKEHHIO OCeH HHAMKATPUChI aCOeCcTOBU HHI XJIOPUT OM30K K OObIUHBIM OTPHILa- 
TeJIbHbIM XJIOPHTAaM, OTIHYaACb OT MOCIeAHHX UpesBblUaHHO Sobol BeHYHHOH 
yrna 2V (—130°). 
Tloqo6Hoe Ke HCKaxKeHHe ONTHYECKUX CBOMCTB XapaKkTePHO H WIA MHHepasOB 
rpyllbl CepMeHTHHa: B XpH30THJI-acOecTe ONTHYeCKHEe OCH MpPHONM2KeHbI K Ha- 
UPaBJICHHIO Y]VJIMHCHHA BOJIOKOH H IVJIOCKOCTH 3JICEMeHTAPHbIX C1OeB, TOra Kak 
B aHTHFOpHTe ONTHYeCKHe OCH B OObUINHCTBe CayYaeB MpHOnMxKeHb! | (001). 


Bcecoro3Hblli HaYYHO-HCCIeMOBaTeIbCKHii Iocrynusio 
TeOJIOTHYeCKHH HHCTHTYT 12 VI 1957 
Koupcekui dumnant um. C. M. Kuposa 
Axkayemuu Hayk CCCP 


UWMTHPOBAHHAA JIATEPATYPA 


1. B. Uy xpos, Kosong B 3emHoi Kope, M3. AH CCCP, 1955. 7 B. Il. UB a- 
HoOBa, Tp. Mucr. reon. paykK AH CCCP, B. 120 (1949). *®M. X. Hey, Min. Mag., 30, 
Ne 224 (1954). 4B. T1.UWepaunosa, ©. A. Buuayas, Undopm. c6opx. BCEIEN, 
Ne 1 (1955). 5 A.W. WeerKxos, Tp. Mucr. reon. pyftu. mectopoxyfeHu, MeTporp., 
MuHep. H reoxum., B. 4 (1956). ® G. Sabatier, Bull. Soc. Franc. Minéral., 73, Ne 1—3 
11950). 


Tloxazann AkaywemMun nayr CCCP 
1958. Tom 119, Ne 4 


MHHEPAJIO‘HA 


A. T. COJIOBbEB u E. Ml. JIEBAH]O 


TEAPKCYTHT H3 BOCTOYUHOrO 3ABANKAJIbA 


(ITpedcmaeazexo axademuxom A. T. Bemexmunoim 5 XI 1957) 


IIpu usyyenuu Kasanryiickoro cbmioopuToBoro MecTopoxkeHua B Bocrou-— 
HOM SaGalikaJibe Hamu ObIJIM OTOOpaHbI OOpasllbl MHHepasla, MPHHHMaBIerocs 
paHee B BUY MaKPOCKOMMYECKOFO CXOJCTBA 3a WHPOKO paclipocTpaHeHHbIH Ha 
MeCTOPOXKJeCHHH KaOJIMHHT MH MOSTOMY HHKeM JeTaJIbHO He M3y4aBIlerocs.— 
CkonJleHuA STOrO MHHepaJia B KOPeHHOM efo 3aJleraHHH MpHypOuveHbl NWpeumy- 
UleCTBeEHHO K CpeHeH HM HHWKHEH UYAaCTAM MOL[HOM KBapleBO-CJIOOpHTOBOk 
XKWJIbI, CEKYUeH MecuaHO-CJlaHWeBylO TOJULY CpelHelt 1opbl BKpecT ee MpocTu- 
panua. B TecHor accolMalluu C 3STHM MUHeEpaJIOM, KpoMe aMopdpHOro KpeMHesema 
u (bJKOOpuTa, HaXOMATCH TaK2Ke MMPHT, MapKa3HT HM KaOJIMHHT. 


Puc. 1. Xapaktep u30ma arperata reapKcyTuTa 


Munepaa uMeer OeJlylo OKpacky, JlerKO IipHJunaeT K a3bIKy. CKpbITOKpH- 
CTaJWIM4eCKMH arperaT ero MMeeT XapaKTepHbI HepoBHbIt ussom (puc. 1). 
IIpu CMauuBaHuu MUnepasbubiit arperaT 2KaQHO BOMTIBaeT Bilary, UTO yKasbl- 
BaeT Ha efO BbICOKYIO MOPHCTOCTb. 

Munepas Jlerko pacTBopsxercs B COAHOM UM a380THOM KucsOTAaX Tipu cJ1a6om 
HarpeBanuu. Ilo MaKpocKonoM BUHO, YTO MHHepaJbuOe BeULecTBO pack puctaJ- 
JIMSOBaHO HEAOCTATOYHO NOMHO. OTAebHbIe MHAMBULYYMbI eFO, HW TO C paciJBIB- 
aTbIMH KOHTYPaMH, PasJIMYMMbI JIMIWb Mp OOMbINHX yBelMYeHuAX (puc. 2). 
SHayuTeJb Had YaCTb BeleCTBa He pacKpunCTaJM30BaHa BoBce. [Lis XOPOUlIO pa3- 
JIM4HMBIX B UWIMpax MHAMBUOB HaOsOMaeTcCA XapakTepHoe pacnosomenne 
B ABYX B3aMMHOMepNeHAUKYJAPHBIX HanpaBJeHnAx. 
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B WMMepcHoHHBIX Mpenapatax walle, 4em B WWINdax, MOKHO BCTPeTHTb 
XOpOllo OOpasoBaHHbie KpuctasuKu (puc. 3). 

YVIMHeHHe MHHepasia nomomwUTebHOe; CNE<15°; ontuueckuli 3HaK MuHe- 
pasa MoMOxKUTeIbHbIH; 2V oveHb Mano, Ng= 1,460; N»= 1,451. 

Pe3yuIbTaTbI HCCeOBaHHA MHHepasia XHMHYeECKUMH HM TePMHYeCKHMH aHa- 
JIM3aMH, a TaK2Ke MPHBeeHHbIe BbILe ONTHYeCKHe TaHHble MOKa3bIBaloT, YTO ONH- 
CaHHbIi MMHepasl ABAeTCA TeapKCyTHTOM *. 
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Puc. 2. Buy arperata reapkcyTuta nog Puc. 3. Dopma kpucTammMkKOB reapkcyTuTa 
MHKPOCKONOM (HMMePpCHOHHbIH Mpenapar) 


XUMHYeCKHH aHalH3 MHHepada, BbINOMHeHHbI B. A. FOcosoli u mpuBesen- 
Hp B TaO. 1, MO3BOIAeT BLIUHCIMTb JIA MHHepala cleqyroulyio dopmy.ly: 
CaAl(F,OH)s nau Ca,Al,(F,OH;,). 


T.aOnmuna 1 
XMMH4eCKHH aHaJIH3 reapKcyTHTa 


Oue- 


Bec. ment, | Moa. 
Oxucupl %, enan| Kom 
SiO, 0,50 0,008 
TiO, cue jbl 
Al,0, 29,87 | 15,805 |0,586 | 0,586 Al (F, OH); =1,758 
Fe,O, 0,08 0,0005 
MnO He OOH. 
MgO 0,18 0,004 
CaO 31,34 | 22,398 |0,558 | 0,558 Ca (F,OH)2 =1,116 
Na,O Dd =2,874 
K,O He OOH. 
P.O; 0,03 0,0002 
S He OOH. F 
F 39,10 2,0578 Ou} 2,929 
Cl cue Jbl 
H,0- 0,19 0,0105 
Il.n.n.} 15,68 | 15,68 |0,8712 
B nepe- 
cueTe 
Ha H,O]| 14,81 | 14,81 10,8712 


Tlo qanHpim ©. B. Uyxpopa (°), B THMMYHbIX TeapKCYTHTaX MOJeKYyJIApHoe 

orHouteHue F : OH coctrasuser 1,0: 0,8. Sto *e OTHOLIeHHe HaOsiOJaerca UH B 
 Halllem MUHepawe. 

Kpupaa HarpeBaHud reapKcyTHTa WpuBeyeHa Huxe (cM. puc. 4 a). Silecb Ke 

JWI CpaBHeCHHA MpHBeeHa KpHBas HarpeBaHuA PeapKCyTHTa H3 CTeMHOU YaCTH 

Kasaxctana (3) (cm. puc. 46). Kak BufHo 43 CpaBHeHHA KpMBbIX, MexKy HUMH 


* Tlo nannpim ©. B. Uyxpopa, reapKcyTHT ONTHYeCKH OTPHWaTebHbIt: 2V — cpeqHuH. 
Bo3MoxKHO, YTO 9TH OTMMYMA B ONTHYECKHX CBOMCTBAX OODACHAIOTCA OoOJee BbICOKOTemNepatyP- 
HbIMH YCJIOBHAMH OOpa3s0BaHHA Halllero reapKcyTHTAa. 

UGE 


HabmolaeTcH OobuI0e CxozcTBO. OOe KpHBble XapakTePH3yloTCA TpeMA ACHO 
BbIPAKeHHbIMH IHLosppekramu. B Hallie clyyae MepBbIH 6oOuIbIIO SHLOSpekT 


HaOmoaetca mpu 398°; no-BuMMOMy, 


OH CBA3aH C BbIAeJIeHHeM BOJbI, Haxo- 


yautelict B coequHeHMH c raHHosemom (Al(OH)s). Cnenyiomtulh sHoappekt 
HaOmioyaeTca mpH 523°; BO3MOXKHO, ITO OH COOTBETCTBYET B OCHOBHOM BbIJeJ1e- 
Huto (propa u3 ALFs. Tperul 9HZoscekT pacnomoxeH NpH 898°; m0-BHMMoMy, 


Puc. 4. Kpuppie narpeBaHud reapKcyTuTa: A—nalll 
ooOpasell, 6 — oOpasell u3 cTemHOH uacTu Ka3ax- 


cTaHa (mo (3)) 


U3BeCTHO (°), OKPpalllMBaeTCA B (PHOJeTOBHIM BET; reapKCYTUT JaeT roJy6y10 
OKpaCky C UYTb 3eJIeEHOBAaTHIM OTTCHKOM. | 

Tak Kak MuHepaJ CoJep2KHT B CBOeM CocTaBe Takue 3leMeHTHI, KaK Al nu F, | 
OblJIO Obl 2XeNATebHO MpOUsBeCcTH MOLpoOHoe UCCeOBaHve KaOJIMHUTONOOG- 
HBIX (?) O6pasoBaHHli Gesloro wWBera, pacnpocTpaHeHHbIX Ha (PJIOOPHTOBBIX 
MCCTOPOXKCHHAX, JIA YCTAHOBJIGHHA MX HCTHHHOTO COCTaBa HM MacllTaOos | 


MpOABJICHHA. 


Bcecowsubili Hay4HO-HCCAeMOBaTebCKHit 


reoulorwyeckHH HHCTHTYT 


OH cOOoTBeTCTByeT HCCOMMAalMH 
CaF: 

Tlo qanupim ©. B. Uyxposa, 
cooTBeTcTByIoUlue  IHLOIPpeKThI 
Ha6muogaroTca npH 380—410; 535 
u 840°. 

Onncanuble paHee reapKcyTH- 
Tbl BCTpeywaJHCb HJM B BHe Ma- 
JIOMOLULHBIX mmpocsioeB (1,5 MM) 
M@eKILy KpHCTaJwlaMH KBaplla 4 
CKOMJICHHAMH KPHOJIHMTOBbIX MHHe- | 


pasos (Mabmenckue roppt (°*)) | 


WIM B accollualuH C (pJKOOpuTOM | 


WM MMpvTom ('), HH B BAe KOH~— 
Kpelun fe 5 cm AMamerpom (°*). 

Uro KacaeTca Halllero reapKCy- 
THTa, TO OH Obl HalieH B BH | 
KYCKOB 3HaUHTeIbHOrO pa3Mepa 
(go 10 cm B JuameTpe). 

B cBa3H C TeM, YTO TIpexkse re- 
apKCYTHT MpHHHMaJICA 3a KaOJIH- | 
HHT, He HCKJIOUeHa BO3MOXKHOCTh, 
YTO STOT MHHepadl UMeeT ropa3yo 
OovIbilee pacipocTpaHeHve, eM 
cuntasiocb paHbiue. Jia mpesBa- | 
PUTeIbHOTO OMpeesIeHHA MHHEepa- 
Jia B WOJle MH OTJMYHA eFO OT Kao- 
JMHHTa MOXKeT ObITb PeCKOMCH]O- 
BaH MeTO OKpallMBaHHA MeTHJe- 
HOBbIM rouJly6pim. KaovsimHuT, Kak 


i 


Tlocrynuso 
24 VI 1957 


UHMTHPOBAHHAS JIUTEPATYPA 
*M.]. Lop mau, Tp. Munepan. mysea, B.3(1951). 2 H.A. CMmonpauuno B, 


be H. Ucaxkos, Coopn. xk 70-neruo akan. J.C 
®. B. Uyxpos, Konnounp B 3emuoti Kope, 1955. 


Ne 5 (1913). ®© H. B. Begeneesa, 


. Beasuxuna, M37. AH CCCP, 1946, crp. 145. 


4 OB: B 6 og i I'd? Zs) Krysta 


M. ®. Buxyaosa, Meroyx uccnenopanna ran- 
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Hornaygn Akanemun Hayk CCCP 
1958. Tom 119, Ns 4 


ITAJIEOHTOJIO-H A 


A. A. CABEJIbEB 


LONGINUCULANA KRUTSCHININI SAVEL. GEN. ET SP. NOV. 
M3 BEPXHEAITCKUX OTJIOKEHHWM MAHTbILJIAKA 


(ITpedcmasaeno axademuxom C. H. Muponoeoim 25 XI 1957) 


OOpa3spl HYKYJIM H3 BepxXHeanTcKux oTJOmweHn ManreusaKka, qocras- 
jleHHbie apTropy K. B. KpyynHunbim (cOoppr 1955 r.), oka3auucb BecbMa 
MHTepeCHbIM HOBbIM BHAOM, OPHIuHaJbHbIe NPH3HaKH KOTOpOrO Jair, Kpome 
TOrO, OCHOBAaHHe AIA BbI-eJIeHHA HOBOTO pola; K MOcseqHeMy MOryT OBITS MIpH- 
YHCJICHbI H HeEKOTOPble y2Ke H3BeCTHbI€ BHALI HYKYJIMI. 


KJIACC PELECYPODA 


Otpan PALAEOTAXODONTA 


Cem. NUCULIDAE GRAY 


Pow Longinucudana Savelievogens nov. 


Teuotun. Longinuculana krutschinini Saveliev sp. nov. 
Juaruo3. Pakosuna OyaBOBUuHadc: OT OBaJIbHOH B WeJIOM PlaBHOH 
1acCTH PaKOBMHbl OTXOMUT OoJlee HIM MeHee AJIMHHaA Cuponalbuad TpyOKa. 
Makylikw MaJieHbKHe M MOUTH MpsAMble. OT MaKyWIKM K 3a]He-HH2KHeMy YIuly 
udonasbHol TpyOKH MpoXxXoZUT KuJIeoOpa3HbI meperuO, oTfe/sioulMH y3ky10 
ipero. []uroK u JtyHouKH y3kKuHe. PeOpa mceBJOKOHILeHTpHdecKHe, B IOHOCTH H 
pene craquu pocra noKpbiBaloulve MpuMakylleuny!o 4acTb Nepesuero oA, 
103tHee HcuesatolHe. Sanu pay 3yOoB B MOJIToOpa-Ba pasa AJIMHHee Mepe- 
(ero. 3yO6bl MaJleHbKHe, MpAMbIe, BECbMa MHOPOUHCJIeHHbIe; B 3aHeM PARy ux 
(ACUMTHIBACTCA HeECKOJIbKO flecaTKoB. OrmeyaTKM aJUlyKTOpOB peskue. 
Pacnpoctpaneune. Huxunt met Anramu, Opanuun, IUsetua- 
uu, Kapka3a, OmOnt wu Manrpiisiaka. M3pecruo 4 Bufa. 

3ameuauua. VMspecrno, uro 3appiparolueca meJelunoybl mpucnoca6b- 
(MBaIOTCA K 9TOMY OOpa3y XKH3HM B TpeX HampaBJeHnax: 1) mHO0 yBedMuMBa- 
\TCA CHCPOHKI HU MOSTOMY BOSpacTaeT BeMYHHa CHHYyCa (Halpumep Veneridae, 
Aactridae), 2) sm60 yAJIMHAIOTCA HEBTATHBAIOUIMeCA CHPOHbI, MOKpPbIBaloUHecA 
3BeCTKOBOM KOpKOli (Hanpumep Mya, Panopaea,) 3) M60, HakoHell, yAMHA- 
Tet CaMa pakoBuna (Hanpumep Solen, nekoroppie Nuculidae — B Tom uncule 
- OMMCHIBaeMbIMi HOBLIM pow). Bce 9TH H3MeHeHHA Tela H PaKOBHUbI ABJIAIOTCA 
@XKHbIMM CHCTeMaTHUeCKUMH MpH3HakamMu. Baufsy sToro BbI-eseHHe ONHCHI- 
aeMOro pOJla, pe3KO OTJMUaloulerocA OT ApyruxX HyKyJM HaJIMYHeM CHJIbHO 
JwmuenHOl 3ayquell uacTu, KOTOpad CHaOxKena AIMHHOM CupoHaJibHoH TpyOKoli 
 pe3Ko oTseJieHa OT rlaBHOlt YaCTH PaKOBMHbI, ABMAeTCA BIOJINe OMpaBlaH- 
BIM. Taka OpHruHaJibHand (popMa PaKOBHHbI HeCKOJIbKO HaNOMMHaeT Mpeycra- 
uTesiel Cuspidaria u3 moxpoya Cardiomya (OTHOCAIMHXCA, OJHaKO, K CO- 
epilleHHoO HHOMY OTPA,Y). 


[ Bax. 89 Be 


Tlomumo renoTuma, K JaHHOMy poly culefyer orHectu Buse «Nuculana»: 
solea (Orb.) «N». spathulata (Forbes) u «No». lingulata (Orb.). Po aBssA-: 
erca cmellupwuecKH HH2KHeMeJIOBOH rpynmol. OcHOBHOK MpusHak po,a — 
YJMHEHHOCTb 3aHeH YaCTH PpaKOBHHbI C OOpas0BaHHueM CHOHaJIbHOK TpyOKH —- 
pesye Bcero BbIpaxkKeH y YTeHOTHMa. 

OnucpiBaeMbIii HOBbIM pod, mpescTaBsIseT COGOH HeOOJIbIyI0 BeTBb HYKY-> 
ju, oTYeHuBUIyIoca oT pofa Nuculana Link. B HeOKOMe MH MpOCyleCTBOBaB-- 
WIyIO B TeYeHHe BCeFO HH2XKHEFO MeJla (He JIMMIeHO BO3MOXHOCTH, UTO HEKOTOPBIC: 
ero TpelcTaBuTeM NOK WO CeHoMana). Hukorga 9Ta BeTBb He OTJMUAaCb» 
oOusIMeM mpescrapuTeseli, HO HeKoTOpbie Bub [HamnpumMep Longinuculana spa- 
thulata(Orb.) u L. solea (Orb.)] orHocaTca K 4NCuY YaCTO BCTPeyaIOWMXxCcA Hl 
IIMpoko pacmpocrpanenbt B Eppone u oTuacru B Cpequeli Asun. 

B vactu PuJOrenuu CJleyeT OTMCTHTb, UTO HEOKOMCKHH BUY Longinuculana: 
spathulata (Forbes), Bo3MoxKHO, Jal Hayao anTcKomy Bugy Longinuculana) 
lingulata (Orb.), Ho mpoucxomxenne Takux BuoB, Kak L. krutschinini Savel.. 
sp. nov. (Bepxunii ant) u L. solea (Orb.) (aub6), ocraercA NoKa HeACHbIM. OTH! 
HeEACHOCTH, OUCBUAHO, OObACHAIOTCH TEM, UYTO HAM HEH3BeCTHbI B HaCTOALLee? 
BPeMA elle HEKOTOPble BHJbI aHHOTO pOfla, ABJIAIOUIMeCH Ba2KHbIMH CBA3YIO- | 
IMM 3BCHbAMH STO HeOOJbINON CnelupuyecKH HHAHEMEJIOBOH BeTBH. 


io. ees ; | 
Longinutculana krfuisehingd ns Saveliev sp. nov, 


Pue. | 


Toaorun. Oxsemnaap 911, puc. 1. Bepxuuii ant. Manrpiuiiak;'cKBaxKuHa | 
137, pacnoJiomwennas B 5,5 KM K 3anafy oT roppr Kapaca3b-uoxy (pation lOx-} 
HOMAHIbIWIaKCKOH aHTHKJIMHaJIM), riyOuHa 156—162 M. Ox3emnJap XpaHHTcs 
B mysee BcecoiosHoro Hay4HO-HCCJIeOBaTeJIbCKOrO TeoJloropasBeOUHOTO HH 
cTuTyta (JleHuurpay). 

Jiuaruos3. Pakopuna OyJaBoBuyHad: OT OBaJIbHOH B WeJIOM TwlaBHOR 
YWaCTH PaKOBHHbI OTXOAUNT WWIMHHAaA WU y3Kaad TpyOKa (ee MOXHO Ha3BaTb CHPpo- 
HaJIbHOH) C MOUTH NapaJVIeIbHbIMH CTOpoHamu. JIHHa cudoHaJbHOH TpyOKH 
TIpeBOCXOLUT JWIMHY YTulaBHOH YacCTH paKOBHHBl. 

MakyWikv MaJleHbKve, MOUTH MpAMbie (HJIM, BOSMOXKHO, C1a60 NOBepHyTHIe 
Ha3ajl) H 3arHyTble BHyTpb. Apex pe3Ko OTAesleHa KaK OT Y3KOTO UIMTKa, Tak 
M OT Tepefuero Moa. U[nroK y3KuH MW BOrHYTHIM, JyHOUKA elle OoJlee y3kKan KB 
pesko orpanwuenHad. PeOpa mceBqOKOHWeHTpuyecKHe, TepeceKalolive JIMHMK 
pocTa TO, OCTpbIM yIJIOM, B IOHOCTH M CpeHeH CTaqMu NMOKpbIBalollHe BC 
MOBEPXHOCTb PaKOBHHbI (3a HCKJIOUeHHeM ape JIYHOUKM HM WIMTKa), No3qHee: 
vicuesaroumMe. Saul paq 3yOoB B ABa pasa [MHHee Nepeqnero. 3yOnl MasieHb- 
Kuve, BeCbMa MHOTrounCcJeHHble. B 3alHeM PANY UX HaCUMTHIBAeTCH HeCKOJIbKC 
JeCATKOB (BEPOATHO, He MeHee 40—50). | 

KoawuuecTBO H COXpaHHOCThb MaTepuana. B xKounek-| 
IMM MMeeTCA [Ba SK3eMIVJIApa, OOHAPYKeHHbIe B KeEPHe CKBaxKHH, COCTOALLEM H3' 
TEMHO-CepOH IJOTHOH TOHKOCJIONCTOH rauubl. Touorun, ABJsaioulMlica BnosmHe 
BSPOCJbIM SK3EMIVJIAPOM, MpeCTaBJiseT COOOM PparMeHT MPUMaKYWIedHOH YacTH 
PpaKOBHHbI JeBOH CTBOPKU, COXpaHMBIWHHCA Ha BHYTpeHHeM Ape (puc. | a,*6), 
M e€CTECTBCHHbIM OTMe4aTOK TOPO %Ke 9K3eMIJIApa, MpekpacHo mMepesarounii.’ He 
TOKO OOULyIO POpMy paKOBHHHI, HO M CKYJIbIITypy ee MoBepxHOCTH, NpHyeM| 
Ha 3TOM OTMeYaTKe COXpaHHJlaCb 3aHAA MOJOBUHA CHPOHaJIbHOH TpyOKU pako- 
BUHbI (puc. | 6, e). Bropoli ak3emnaap mpesctaBsseT Cobol oTMeYaTOK 1OHOH 
pakoBuHb! (qJMHa 10,00 mm, BpIcora 5,30 mm), MIPOMCXOAMHH 3 CBaxKHHbI 
129, pacnouioxkeHHO B 5S KM BocToUHee MorHJbl Cay6er (paiion IOxkHoMaHTBIL- 
JaKCKOH aHTHKJIMHaJH), rityOuna 198,5—205,6 um. BospactT TOT xe, 4TO U 
y rovoruna. 

PasMepbl ronsoTuna cwenyiomue: Ama 37,50 (1), Buicora 0,32, 
BBINVYKJIOCTh OHOH cTBopKu 0,07, Ana 3aquelt uactu 0,77 mM. 

O6 1m ee onuCaHHe. PakoBuna OyNaBOBUNAad: OT OBANbHOH B Ie 
JIOM TlaBHOH YaCTH PaKOBMHbI OTXOANT BecbMa JJIMHHaA HW y3Kaad cucbonanbnas 
162 
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Pue. 1. Longinuculana krutschinini Saveliev sp. nov.: ronorun; meBaa 
cCTBOpKa: @ — dparMeHT MpHMakyleyHO YaCTH PaKOBHHbI Ha BHYTPeH- 
HeM Ape, HaTypaJbHaA BemH4HHa: 6 — TO xe, 2%; 6 — OTMe4ATOK TO- 
rO Ke 3KSeMMVIApa C COXpaHHBmeHcCA CHPOHaTbHOH TpyOKOH, HaTypaJb- 
Has BeJIHYHHAa; 2 —TO *Ke, 2X. Bepxunit ant. Maurbiuiiak; CKBaxkKHHa 137, 
PpacnosloxKeHHaA B 9,0 KM K 3allafty OT ropbl Kapacasb-yoKy (pation 
FO7*KHOMAHPDILUIaKCKOH AHTHKJIHHAIH), PAyOHHa 156—162 mM. 


TpyOka c MOUTH MapadietbHBIMM cTOpoHamu. TmaBnan uacth PpaKOBHHbi 
Kopoue CuonabHOl TpyOKu (OTHOMeHHe JWIMHbI llepBoli K JJIMHe BTOpOl paBHO 
0,83). IIpamot u CKOLMICHH BIH NepelHe-BepXHHH Kpal pesKO OTJeseH oT Meped- 
Hero Kpaa, KOTOPbIM BMeCTe C HHYKHHM KpaeM OMMCHIBAeT MWIABHbIM MOMYSIVIUNC, 
Ppe3KO OTJeJeHHbIH OT CHPoOHaMbHOl TpyOKu. IIpamoli wv HeECKOMbKO CKOMIeHHDIH 
3aJ\He-BePXHHH Kpali HeEMHOTO KOpoye MepefHe-BepXHeEFO HM HeCKOJIbKO MeHee 
Pe3KO OTJeJeH OT CHPOHAIbHOH TPyOKH, YeM HWKHUH Kpait. CuPonasmbuaa TpyOKa 
B HallpaBJIeHHH CBOero TYMOTO OKOHYAHHSA BeCbMa cyla6o cyxKuBaetca. Ornore- 
HHe Mex ]Y JWIHHOM M WHPHHOH TpyOKH paBHo 9,9. 

Makyurku MasieHbKHe, MOUTH MpAMble (WIN, BO3MOXHO, c1a60 NOBepHyTbie 
Ha3aq) HW MOUTH WeHTpasbHble (MO OTHOMWeHMIO K TlaBHOli uacTH PaKOBHHbI), 
OTUCTJIMBO BbIflalollMecd Hall 3aMOUHbIM KpaeM H 3arHyTble BHYTpb. Maxyuiey- 
HBIH yrou paBen 133°. Or MakyuIKH K 3aHe-HUxKHeEMY YTV CHPOHAbHOL TPyOKU 
MIPpOTAPHBaeTCA Pe3KO BbIPaKeHHbI (OCOOeCHHO BOJIH3H MAKYIIKH) KHJIeo6pa3ubiit 
Neperv6, ABJAouMicA HuxKHel rpanuueli apeu. IUlurok ysxKuli, Bornyrbii, 
pe3kO OTJeJIeHHbIH OT aPeH; OH OKAHUNBaeTCA HarpaHulle Nepedueli HM cpesHelt 
TpeTH CHonaIbHOH Tpy6KH. OTHOMeHHe WMPHHbI WLMTKa K ero JvIMHe paBHO 
0,17. Jlynouka y3kas, pe3ko orJeJleHHad OT OCTaIbHOH “ACTH PaKOBHHbI (oco- 
OeHHO BOJIH3H MaKYIIKH), MpOTArMBarloMlaica BAOb BCero MepesHe-BepxHero 
Kpax; WWHpHHa ee HeECKOJIbKO ycTyNaeT TakOBOH wuTKa. Han6ompmasn BbITyK- 
JlOCTh HaOyOaeTcA Ha CepelMHe rlaBHO yacTuH pakoBuubl. TlopepxuHocTb rilaB- 
HOM UaCTH PaBHOMePHO BbINYKJIaA, HO B 3afHeli Ce UaCTH Ha JUHU, MPOXoLAMeH 
OT MAKYIUKM K MeCTY COCA MHEHHA HOKHEFO Kpad Cc CHCPOHaIbHCH TpyOKOH, Ha- 
OolaeTcA HeOONbIUIAaA, CBePXy BHUS PacWIMpAOWMaAcA, BOrHYTOCTD. 

PeOpa nceBJOKOHUeHTPHYeCKHe, TOHKHe, HEBbICOKHe, OKPyrsio-rpebenuarble, 
paseeHHble NJIOCKHMH MpOCcTpaHCTBaMH, WMPHHAa KOTOPbIX (Ha CepeMHe pako- 
BHHbI) B TPH pa3a MpeBbluraeT WHPHHY peGep; peOpa MepeceKaiwr JMHHM pocTa 
NO yruiom oKovio 12°. Y ronoruna, KOTOPbIM OTHOCHTCA K B3POCJIOH cTaHu co 
CTapuYeCKHMH NpH3HakaMH, peOpa HMEIOTCA JIHUIb B BEPXHeM NOMOBMHE TlaBHoON 
YacTH PaKOBHHbI, re HX HaCUMTHIBaeTCA OT 50 Jo 55, HW B BepXHel NOJOBHHE CH- 
@ouaJIbHOl TpyOKu, B HWXKHEeH 2%e UaCTH PAKOBHHb! peOpa NocTeneHHO HCuesaloT, 
3aMelllaich JOBOJIbHO rpyObIMH JIMHHAMH pocta. PeOpa ucuesatoT Tak2Ke BOJIM3U 
llepeHe-BepxHero Kpas. MekpeGepHbie MpocTpaHcTBa, ABJIAIONUIMeCA JOBOJIbHO 
INHPOKMMH B CpeHel UaCTH PaAKOBHHDbI, CHJIbHO CYXKUBAIOTCA B OOWACTH 3aHero 
mporu6a, rye U peOpa cTaHOBATCA OU€Hb TOHKMMH; TaKOM %e XapaKkTep UMEIOT 
peOpa 4 MpomexKyTKH MexAy HUMM MU B BepxXHeli uacru cH*oHaIbHOM TpyOKH. 
JlyHouka, WHTOK M OOJIbIIaH YaCTb ape COBePUIeHHO TvialKHe. 

YMOMAHYTHIM BIE OTMeYaTOK IOHOTO 2K3eMMIApa (pa3Mepbl ero ObIWIK 
YKa3aHb!l) JaHHOroO Bufla WaeT OTYeTIIMBOe TpelcTaBJIeHHe O CKYJIbIIType Pako- 
BUHbI PpaHHeli craflMH pocTa: pakOBMHa BCA Oblia NOKpbiTa (3a UCKJIOUeHHeM 
WHTKa WH JIYHOUKH) TOHKUMM pe3KHMM peOpaMu, pa3sjleJIeHHbIMM WMPOKUMMU 
NpOMexKYyTKaMu, MpH4eM OCOOeHHO TOHKH peOpa B OGlacTH Cu*oHa_HOM TPyOKU: 

3aMOK IIOXO BHJeH, HO COBepmIeHHO ACHO, UTO OH TaKCOJOHTHbIM. Byoub 
3aJ\He-BepXHero Kpan, OTUACTH Ha PaKOBHHE, OTUACTH NO OTMeYaTKaM Ha BHYTPeH- 
HeM Ajlpe rovloTuma, MpOcexKUBaeTCA MHOKECTBO OJHOTHMHBIX MaJICHbKUX NPA 
MbIX 3YOOB, 3aXOJAIMX Ha BCIO 3aHIOIO TpeTb cHoHaJbHOH TpyOKU (AO Konlla 
IHTKa); UX HACUMTbIBAeTCH B 3aHeM PALY, BEPOATHO, HECKOJIbKO JeCATKOB (HE 
meee 40—50). Buyupl, HO ropa3zo xyxe, 3yObl nepequero paga. SalHnh pan 
3yO0B BMOJITOpa-7Ba pasa WIMHHee Nepequero. BuyTpeHHAA MNOBeCPXHOCTb pa- 
KOBHHBbI, KaK 00 9TOM MOXKHO CYJHTb NO ALpy, COBepIWeHHO TlayKaA. 

CpaBpueuua. Or Bcex M3BeCTHbIX B HacTOAIee BpeMA NpescTapu- 
Tenel JanHoro poxa [Longinuculana spathulata (Forbes), L.lingulata (Orb.) 
u L. solea (Orb.)] paccmarpuBaeMBIH BUA pe3KO OTMMYAeTCA SHAYHTCJbHO Gosee 
AJMHHON, Oouee y3KOH M 3HAUHTeJIbHO OoJIee pesKO OTJleJICHHOM OT OCHOBHOH 
YaCTH PaKOBHHbI CHOHaIbHOH TpyOKOH; ecTb U Apyrue, MeHee Ba2KHbIe, OT- 
JIMUHA. 


Bcecow3Hblli HaydHO-NCcmeqOBaTeIbCKHH Toc pa sp 
reovlorepasBeOuHbIH HHCTHTYT 24 X1 1957 
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Jloxnxayn Arkagemun nayx CCCP 
1958. Tom 119, Ne 1 


HHTOAOLHA 


A. A. BAHHHKOB u JI. K. THTOBA 


HAJIMUHE MW PACHPEXEJIEHME CHEWMOHYUECKON 
AWETHJIXOJIMHICTEPA3bI B KOPTHEBOM OPFAHE )KHBOTHBIX, 
HAXOJAULMXCA B COCTOAHHMW OTHOCHTEJIBHOFO TOKO 
KH B YCJIOBHAX 3BYKOBOrO BO3EHCTBUA 


(ITpedcmaeneno axademuxom JI. A. Opbeau 26 IX 1957) 


Tlocie Toro, Kak HaMH ObIIO YCTaHOBJIeHO, UTO JHAOTCHHbIM 9HEPpreTHYeCKHM 
cyOcTpaToM KopTHeBa OpraHa ABJIAeTCA PlMKoren ('), B paculenJIeHHH WH pecHH- 
Te3se KOTOPOrO, CYAA MO COBNAaLeHHIO JOKaH3alu, MPHHHMaloT yuacTue Hecre- 
ucuyeckue (pepMeHTLI — WesOUHaA u KuCJad cocdatasp (”,°),— ecTeCTBeHHO 
ObIIO OOPaTHTbCH K HCCeAOBAHHIO XOJIMHSPHYeCKUX CTPpyKTyp 9TOFO oprana, 
Tem Ooslee, UTO MMeIONHeCH B 39TOM OTHOWIeEHHH WaHHble CKYIHbI HM Heompese- 
Jienupt (4°). B HacTrosujee BpeMA CUNTaeTCA OKa38aHHbIM yuacTHe yrweBOAHOrO 
OOMeHa B CHHTe3e alleTHJIXOJIMHAa, Hpatoulero OCHOBHYIO POJlb B TpaHCCMHal- 
TaJIbHOH Tepesaue HepBHOrO uMnyJibca. JIMMONAHOe MpOusBOLHOe XOJINH Mpe- 
BpalllaeTCA B alleTHJIXOJIMH TOJIbKO MOCJe peakKUHH alleTHJIMpPOBaHHA, CBASAHHOM 
C IpeBpallleHHAMU TMpyBHaTa UM alleTaJIbderua, BOSHHKAaOllLUX BO BpeMa” pac- 
ulenseHua yruiepoqon (* °). AteruJIxoJIMNH, B CBOIO OYepelb, BO BPeMA CBOE 
JCATEJIbHOCTH THUApPOJM3yeTcA pxAOM xoJImHOCcTepas (* 1) u, B YacTHOCTH, cle- 
Wuduyeckon alleTusxoMHacTepason (ALL XQ) (147-4*). Ee kommuecTBo M JOKaJIM3a- 
IMA Ha MOBeEPXHOCTH HeHPOHOB, HePBHbIX BOJIOKOH VM, TJlaBHbIM OOpa3soM, CH- 
HamcaX — SKBHBaJICHTHb! alleTuxouMuHy ('° *°), Hopeliume rucroxumuyeckne 
metogpt (1° 74°) mo3BOJIMI0T YyCTaHaBIHBaTb JlOKaJIM3allMIO cnellucdbwyeckoll 
AILX9 4, ClefopaTebHO, CyMTb O HaJIMUMM alleTHIXxoJMHa. Takum oOpasom, 
vccJIelOBaHHe HaJIMUuHA M pacnpeyeseHuA Cneluduyeckon AILX9S Jaer Bo3MOx«- 
HOCTb CYKeHHA O JMHAMUKe BOSHAKHOBeHHA MH Nepeaue HepBHOrO UMMysbCa. 

B nactosme paOore u CTaBHTCA Taka 3ajaua 10 OTHOWeHHIO K KOpTHeBYy 
oprany, K CHCTeMe ero CHHaNCOB MexK]ly BOJIOCKOBbIMH KJleTKaMu HM repndepu- 
ueCKHMH adpepeHTHbIMH OKOHYAHHAMH HelHpOHOB CMMpasbHOrO TaHrsMaA wu 
adepeHTHBIMH OKOHYaHHAMM BereTaTHBHOTO OJIMBO-KOXJIeapHoro myuKa Pac- 
myccena (?°). 

AILX9 oOnapy2kuBasacb ruacToxuMuyecku M10 Metoxy Kense u PpuyenBasibya 
(°°) B Halliem BapnanTe ero MoquduKauun mo PKepeOuony (18). Jlokanusanua 
cbepMeHTa OlpefleAacb MO HaJIMUMIO TeMHO-KOpM4HeEBOFO OCaKa cyJbdua 
mequ. Beero Opiio uccteqoBano 40 ytuToK or 16 MomogbIx KoUIeK u 4 MopcKHXx 
cBnHOK. B I cepuu onbiToB, KOHTPOJIbHOM, HCCeLOBaJICA KOPTHEB Opal 2KUBOT- 
HbIx (6 WT.), HaXOAAUMXCA B COCTOAHHM OTHOCHTeIbHOrO MoKOA. Bo II cepuu — 
*KUBOTHBIe (7 IT.) MpeqBapuTebHO NosBeprasuch B TeyenHe | yaca 3ByKO- 
BOMY BO3eHCTBUIO H43KUX YacToT (300 ru, 95 46). B III] cepuu — xxnBorupie 
(7 wir.) mogBeprasucb B TeyeHHe | 4aca 3BYKOBOMY BO3JelicTBHIO BbICOKHX 
uactor (1500 ru, 95 46). Bo II u II] cepusx onnrros 3ByKoBoe BosyelicrBue I1po- 
RoWKaNOch H MOCKe OOesraBJIMBAHNA XAMBOTHEIX, M BO BpeMA TpenapoBKu 
oprana, BiJoTb Ao pukcauun. [lepponayatbuo JoKadusanua AILX9S usyuasacp 
NO JIYMHbIM YBeJIMYeHHeM Ha WeJIbIX OTIPenapHPOBaHHbIX yJIMTKaX. SaTem TaKue 
YIMTKH PaCwWICHAJMCh Ha OTACJbHbIe 3ABHTKU, H3 KOTOPbIX MPHPOTOBJAUCh 
MIOCKOCTHBIE TOTAJIbHbIe MpemapaTbl, Ha KOTOPbIX KOPTHeB OpraHn usyyavica 
MIpH MOMOWLM MHKpocKoma. 
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B yJIMTKaX XMBOTHEIX KOHTpOJIbHOit (1) CepHH ompiToR ene Tip JIYMHbIx 
YBeIMYCHHAX YlaeTCA OOHAPyXXUTb pe3KO KOHTYPHpOBaHHYIO, TeMHO-KOpH4- 
HeBY1IO, TOHKY!O [paBHJIbHy!0 MOJOCKY, KOTOPas HeMpepbIBHO TAHETCA B Bue 
CIMpawH MO Hapy2xXHOMy Kpalo BCeX TpeX 3aBHTKOB. OcTaJibuble uacTH YJHTKH 
OCTaIOTCH COBeplIeHHO GeclBeTHBIMH. OKpallieHHad MoslocKa Ha BepXHeM 3a- 
BHTKe H B BepXHeH YaCTH Cpeluero mpelcraBsAeTcA OMMHOUHOH. Ouako yxe 
Ha HW2KHeEH YaCTH CpeHerO 3aBHTKa OHA NOCTeNeHHO pa3sBaNBaeTcsA H Ha BCeM 
MPOTAKCHHH HW2KHErO MpelcTaBsAeTCA y2xKe ABOHHOM. OTH ABe OKpalllenubie 
MOJOCKH OTAeNenbl pyr oT Apyra cBeTJol, HeoKpallenHol nonocKolt. Wupuna 
Ka2KIOH M3 S3THX JBYX OKpalleHHbIX HHKHUX MOJOCOK He TOJbKO He ycrynaer, 
HO JaxKe HECKOJIbKO peBbIllaeT IWMpHHY OMMHOUHOH BepXuelt. Temuo-KopuuHe- 
Bad OKpaCKa ONMCAaHHbIX MOJOCOK MpelcTaBJineT coOol MectTa JlOKaJM3allNu 
B yJHTKe (epMenta cnewuduyeckoh AILX9. 

IIpH MUKpocKONMYeCKOM HCCJeAOBAHMH TOTAJbHBIX MIJIOCKOCTHBIX WperlapaToB 
ylaeTca JerKO yOeXUTbCA B TOM, TO JOKaJH3allHA PepMeHTa Ha 3aBHTKaXx YJMTKH 
CTporo CoBlajlaeT C pacnoJiowKenvem KopTHeBa oprana. AIL[XD BBuse poBuolt 
H€MPePbIBHOH JIeEHTbI OOHAPy2XKUBaeTCA B YACTH KOPTHEBA Oplana, pacioJOx*Keun- 
HOH Ha BEPXHeM 3aBHTKe H Ha BepXHeli UaCTH CpeAHerO, Ha ypOBHE BHYTPeHHUX 
BOJIOCKOBBIX KJIETOK MH BHYTPCHHErO CHMpaJbHOrO cnvierenua (puc. 1). Ha nux- 
Hel ¥aCTH CpefHero HM Ha HH2KHEM 3aBHTKaX K (epMeHTY, pacoJIO%KeHHOMY Ha 
YpOBHe BHYTPeHHHX BOJIOCKOBbIX KJIeTOK KOPTHeBa OpraHa HM BHYTPeHHero cnH- 
PpaJIbHOTO CIJIeTeHHA, MPHCOeMMHAeTCA JONOJHUTebHaA HelipepbIBHaA JeHTa 
ALLX9, pacnoJloxeHHasd Ha ypOBHe HapYyXHbIX BOJIOCKOBbIX KJI€ETOK M Hapy2KHOrO 
CMpaJbHOrO ciJieTeHHaA (pc. 2). Sfecb o6€ 30HbI JOKasH3alun cbepmeHTa, 
B OO/laCTH BHYTPe€HHUX H HapYy2XKHbIX BOJIOCKOBbIX KJI€ETOK H COOTBeETCTBeEHHO 
BHYTPeHHErO HM HapyXKHOLO CNUPaJbHOrO CJleTeHHH, OTACMAIOTCA Apyr OT Apyra 
OecUBeTHOH JIMHMeli TYHHeJIA MeXKLY BHYTPCHHHMM H Hapy2KHbIMH CTOJOaMuH, 
a Tak?Kke BHYTPeCHHHMH HM HapyKHbIMH daJianramu. 

CielyeT yKa3aTb Ha MOJIHOe OTCYTCTBHe aKTHBHOCTH (epMeHTa BO BCeX 
OCTaJIbHbIX CTPYKTYPHBbIX 9JIeMeHTaX KOpTHeBa OpraHa. OH He OOHapy2KuBaeTca 
B Oa3HJIApPHOH MeMOpaHe, B pelicHepOBOH MepenoHKe, B KOPTHeBOH Mepenonke, 
B KJleTKax-cTOJOax, B KJleTKax Jleitepca, [en3enau Kaaygquyca. Her soKkasnu- 
3alluu dbepMeHTa HM B HeHpoHax cnMpaJbuHOoro raHrwua. Ho no ero xofy wacTo 
yaeTCA OTMETHTb €J.MHMUHbIe BOJIOKHA HJM Ppynlbl HX C MpH3HaKOM HHTeCHCHB- 
HOH KOHWeHTpalun depmenta. Ilo-BuquMOMY, 9TH BOJIOKHa OTHOCATCH K Bere- 
TAaTHBHOMY OJIMBO-KOXJIeapHomy my4ky Pacmyccena (?°). 

Uro kacaeTca Jo JoKasIM3aluu (pepMeHTa B KOPTHeBOM OpranHe, TO NIpH Tula- 
TeJIbHOM HaOJOeHH yaeTcA yOeAMTLCA, UTO OH KOHMEHTPupyeTcA Henocper- 
CTBCHHO Me2KAy Oa3aJIbHbIMM KOHMaMM BOJIOCKOBbIX KJIETOK, C OAHOM CTOPOHH!, U 
PacMOJIOKeHHBIMH 3leCb BOJIOKHaMH M OKOHYAHWAMM CIMpaJbHbIx CIJIeTeHHH 
KOpTHeBa Oprana,—c pyro (77). Konuenrpanua AILXO Ha 9THX KOHTAKTUPYtO- 
IHX MOBepXHOCTAX BecbMa BeJuKa. PepMenT Audpysuno, B upesedax cBoeH JO- 
KaJIM3 allH, 3allOJIHAeT BCe MpOCTpaHCTBO, OrpaHHYeHHOe OCHOBaHHeM BOJIOCKO- 
BbIX KJICTOK M HaXOJANIHMMCA NO HAMM HeEPBHbIMH BOJIOKHaMH HW TePMHHailbe 
HbIMH OKOHYaHHAMH, pacnoJlaradCb aHaJOrMyHO MM CTporo no cnupasmM (prc. I, 
2). Takum o6pa3om, cneuuduyeckan AILXOB KopTHeBoM oprane JOKasM3syeTcH 
Ha efO CHHalTaJIbHbIX MOBepXHOCTAX, HalNOMHHadA B STOM OTHOUICHHH ee pac- 
ipenesienue Ha JpyrHX BHYTpWoprawHBIx cHHancax (*,*%,*"). 

OcTaHOBUMCA Ha HEKOTOPbIX JleTaJIAx XapakTepa pacnipezedenuA AILXO B 06- 
JlaCTH BHYTPeCHHUX M HapY2KHbIX BOJOCKOBbIX KJIeTOK HW COOTBETCTBEHHO HM 
BHYTPeHHEFO MH Hapy2KHOFO CMMpaJIbHBIX CiiieTeHuH. B cBa3u C TeM HTO BHYTPeCH- 
HH€ BOJIOCKOBbIe KJeTKH OOpasytloT NOMMCaooOpasHbI PAN, BEPWIMNbI KOTOPOTO 
HAKJIOHeEHbI B CTOPOHY *paslanr, yaeTCH XOPOWIO pacCMOTPeTh HaJIMNHe aKTHB- 
HOCTH (pepMeHTAa B UYBCTBUTEJIbHBIX BOJIOCKAaX, PaCIOJIOACHHBIX Ha alWKaJbHOM 
moBepxHocTa KsleToK. Iuronia3Ma HM Apo KJleTOK CBOOOMHbI OT cbepMenta. 
Ero nospuienne MHOra Ha MOBepXHOCTH AepHokk MeMOpaHbi WJM B A/pbIlkKe, 
110-BHAMMOMYy, CBA3aHO C Audppysuelt AILXO Bo Bpema uuKyOallun. BOJIb OCHO- 
BaHHA BHYTPCHHUX BOJIOCKOBbIX KJIeTOK, Ha MecTe HX KOHTaKTa C BHYTPCHHUM 
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ciMpaJsIbHbIM CMJleTeHHeM, TAHeTCA CMMpatbHad JlenTa cbepMeHTa C BeCbMa 
BBICOKOH KOHWeHTpalluel, KOTOpad He MeHAeTCA Ha BCCM IIpOTAXKCHHH KOPTHEBA 
oprana (puc. 1). Uro KacaercH Hapy2KHBIX BOJIOCKOBBIX KJICTOK H Hapy?KHOro 
ciupasIbHOrO CiisieTeHuA, TO, Kak YKa3bIBaJIOCb, B 9TOH o61acTH JOKaJIu3alun 
(bepMeHTa MpOCJeKUBalOTCA TOMbKO HaHa CO CpeAHeH YacTH CpeAHero 3a- 
BUTKa H Ha BCeM MpOTAKeHHM HMxKHerO. B WuTOMIasMe HapyKHbIX BOJIOCKOBBIX 
KJIeTOK Tak>Ke He cofep»KuTca cdbepmeuTa. Ero HenmocTOAHHOe HasIMuHe MHOrAa 
Ha MOBepXHOCTH AZePHBIX MeMOpaH MB ARpbIMKaX, NO-BUMMOMY, Tak*Ke CJlelyeT 
CBASHIBaTb C Ludbpysueit depMeunTa Bo Bpema unKkyOatun. Iocros#HHad akTuB- 
HOCTh (pepMeHTa OTMe¥aeTCA Ha MOBEPXHOCTH YYBCTBUTEJIbHbIX BOJIOCKOB, pac- 
OJIOXKeHHBIX Ha ANMKaJsIbHOM MOBePpXHOCTH 9THX KJIeTOK B Bue OyKBbI V, 00- 
palilenHoit cBoeli BepwiMHOM B cTOpoHy KJleTOK I’ensena. Pacnpegenenue AILX9 
Ha 6a3aJIbHOM MOBepXHOCTH Hapy2KHbIX BOJIOCKOBbIX KJIeETOK, Ha Me€CTe UX KOH- 
TaKTHpYlOUleli MOBEPXHOCTH C BOJOKHAaMH HM OKOHYAHMAMM HapyKHOro CiMpab- 
HOO CIvlereHuA, OTIM4aeTCA TeM, 4YTO 3eCb MHOFAa CHMOWHAA CNMpaJbuaa 
sleHTa JlOKaJIM3allMH (pepMeHta OOHapyXHBaeT OTIeJIbHbIe He3HaYHTeJIbHBIe, 
TOHKHE Ile, ULyuUe MapasweibHo cnupasM. B HX KOHIeHTpallua (bepMeHTa 
ocla6JleHa HIM %Ke OH OTCyTCTBYeT (puc. 2). OTH Wes COOTBeETCTBYIOT rpaHH- 
WaM MexKy pAaMM Hapy2XHbIX BOJIOCKOBbIX KJIETOK MH COOTBETCTBYIOUIMM MO]- 
pa3qeseHuimM MyYKOB HepBHbIX BOJIOKOH Hapy2KHOro CMMpabHOrO CiMeTeHHA, 
pacnoJlaraiouluxcx MO OCHOBaHHeM 3THX KJeTOK. 

Kontlentpatua cbepMenta B OOJlaCTH Hapy2XKHbIX BOJIOCKOBbIX KJIeTOK H Ha- 
pYXHOrO CMupaJIbHOrO CIIeTeHHA HECKOJIbKO ycTymaeT TakOBOH B OOJIacTH 
BHYTPeCHHUX BOJIOCKOBbIX KJI€TOK H,BHYTPeHHEFO CNM paJIbHOrO CIJIeTeHHA, B OCO- 
©eHHOCTH Ha YpOBHe CpefHero 3aBHTKa YJIMTKM, Ha MeCcTe CBOero Hauala. 

Takum o6pa3om, pacnpesesenue AILXD Onarofapa yABOeHuIO JOKaIu3aluu 
cbepMeHTa Ha HW2KHUX 3aBHTKaX YJMTKM OOHapyxKuBae? HaJMune CNUpaJbHOrO 
rpayueuta C ero pe3KuM YCHJIeHHeM (YABOeHHeM) 0 HalpaBJIeHHIO K OCHOBaHHtO 
yuuTkKu. B ato xe OOlacTH HMeeTCA MeHee BLIPAKeHHbIN PakuaJIbHbI rpalvenr 
C MaJeHHeM M0 HallpaBJIeHHIO K HapyXHbIM YaCTAM KOpTHeBa OpraHa. Bo3mMoxHo, 
4TO TAKOM Ke pallMaJIbHbIH Tpauent, c elle Oovlee pesKUM MaeHHeM KOHILeHT- 
palluu KHapyxKu, HMeeTCA HW Ha BEPXHHX 3aBUTKAaX YJIMTKV, HO eFO BbIABJICHH1O 
‘IpenATCcTByeT ClaOadt KOHWeHTpallusa CepMeHTa B OOJACTH Hapy2XKHbIX BOJIOCKO- 
BbIX KJI€ETOK H Hapy2XHOro CMpabHOrO CrJlIeTeHua. 

Bo II cepuu onpiros, mocJle mpHMeHeHHaA B TeyeHHe | 4aca 3BYKOB HH3KOL 
YaCTOTHI, XApakTep pacupexetenua AI] XJ B KOpTHeBOM OpraHe MeHAETCA TOJIbKO 
Ha yYpOBHe BepxHero HM BepxXHel YaCTH CpeAHero 3aBUTKOB. M3mMeHeHHe BbIparKa- 
eTCA B pe3KOM Mayenuu KonlenTpattun AL] XO (puc. 3), B oOacTH KOHTakKTUpyto- 
WIMX MOBePXHOCTeH M@XKLY BHYTPCHHMMH BOJIOCKOBbIMH KJIeTKaMM H BHYTPeH- 
HHM CIIMpaJIbHbIM CIvlereHHeM Ha BepwiMHe yIuTKH. DepMenT MoxeT mpakTu- 
uecKH HC4ue3aTb B OOJacTH helicotrema, nmocremeHHoO MOBbIMIAaA KOHILCHTpalluto 
B HWKHeM KOHIle BepXHero H B 4YaCTH CpeHero 3aBuTKOB. Ha ypoBue Tperbero 
M HWKHeEH YaCTH CpeAHerO 3aBMTKOB KOHILeHTpallua GepMenTd He MeHAeTCA. 
CrlefopatTesIbHO, BO3ZeHCTBHe 3BYKOB HH3KOM 4WaCTOTHI, He MCHA JOKasM3alnu 
AILX9, mpuBogut, ofHako, K pesKOMY MafeHMio ee KOHIeHTpaluu, K OcJaGuJIe- 
HMIO CIMpaJIbHOrO rpalMenTa Ha BeplliMHe YJIMTKH. 

B III cepuu onpiros, noce mpumMenenua B Tevenue 1 Yaca 3BYKOB BBICOKOIi 
YaCTOTHI, XapakTep pacipenetenua AILXD B KopTHeBOM OpraHe MeHAeTCA B OC- 
HOBHOM TOJIbKO Ha YPOBHe HW2KHerO M HM2%KHEH YaCTH CpekHero 3aBUTKOB. 
Konuentpaltua depmenta maylaer B OOsaCTH KOHTaKTHpyIOMuXx NMoBepxuHoctell 
MOKLY BHYTPCHHMMM HW Hapy2XKHbIMH BOJIOCKOBbIMH KJIeTKaMH, C OLHOL CTOPOHBI, 
HM BHYTPCHHUM WM HapY2KHbIM CIMPaJIbHbIM CIIeTeHHAMU,— C Apyro (puc. 4). 
Ilaqenne Kountlentpayuu AILX9 na sTux ypoBHAX HeECKOMbKO Govtee BbIPaxKeHO 
B HapyKHBIX YacTAX KopTHeBa oprana. Takum o6pa30M, MpHMeHeHue 3ByKOB 
BbICOKOH NacTOTb! MPHBOAMT K NaleHuio KonWenTpattuu AILXO B upexemax pa- 
AWaIbHOrO HW CiMpaJbHOrO TpavenToB, Ha OCHOBaHHHM yauTKH. JloKanusalua 
Ke GepMenTa ocTaeTCA HeH3MeHHOI. 

Tlonyyennbie pesyJIbTaTb! MO3BOuIMIOT 3aKJIOUNTb, UTO B BO3HHKHOBeHHH 
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4 MpOBeeCHHH HEPBHBIX MMITYJIbCOB B OO/IaCTH BHYTPHOPraHHblX CHHAICOB YJHTKH 
OCHOBHYIO POJIb HrpaeT cnellucuyeckuh cbepmeut AILX9 — vice versa — alle- 
THIXOJMH. PyHKUMOHAJbHad Harpy3ka KOpTHeBa OpraHa, CBASaHHaA C 3aTpa- 
TOM allerutxouIMHa (*°), BbIpamaeTcsd TakxKe B NaeHHH KONIeHTpalMnH, T. e. 
pacxoJOBaHuN rHuApoJMsyroulero PepMenta AILXJ na TOM usM Apyrom ypoBue 
yJHTKH, B 3€BHCHMOCTH OT IIPHMeCHAeCMbIX 3BYKOBbIX ¥acTOT. B sTOM OTHOIeHHH 
AMHaMUKa pacnpefesenua AILXO B kopTHeBoM opraHe CxOAHa C HeEKOTOPbIMH 
APYTMMM MSy4eHHBIMH Hamu (bepMenTamu (7°). CroJib sApKO BbIpaxKeHHble XO- 
JIMHSPrMyecKHe CBOHCTBA KOPTHeBa OpraHa, M0-BHAUMOMY, CJlekyeT OObACHUTD 
ABYMA OOCTOATEJbCTBAaMH: BO-NepBbIX, OOJIbLIHM 3alacoM TJIMKOreHa B BOJIOCKO- 
BbIX KJI€TKaX, OOpasylONIMX CBOHMH OCHOBaHHAMM OAHY U3 KOHTAKTUPYIOUUX 
NOBepXHOCTeH 3STOrO BHYTPHOpraHHOrO CHHaNca; BO-BTOPbIX, HaJIMYHeM Ha 
BCeM IIPOTHAKCHHH BHYTPeHHEFO HM HapyXHOLO CnupaJIbHOrO CieTeHHU, HAapALY 
€ addepeHTHbIMH BOJOKHaMH HM OKOHYaHHAMH, OepyulHMH CBOe HauaJio oT Heli- 
POHOB CIMpaJIbHOrO TaHrJMA, TaKXe HePBHbIX BOJIOKOH HM OKOHYaHUH acpibe- 
penTHoro myuka Pacmyccena, B COBOKYMHOCTH OOpasyIOUHX BTOpylO KOHTAKTH- 
pytoulyio moBepxHocTb. Boslokua nyuka Pacmyccena, n0-BuquMOMy, JelicTBu- 
TeJIbHO He 3aXOQAT B HapyKHOoe CupasJbHOe CiJieTeHHve, 10 Kpalineli Mepe B O6- 
JacTH BepwHHbI yiaTku (7*). Ecum cunutaTb, ¥TO XOMMHSpPrMyecKue MpoMeccni 
B KOPTHEBOM OpraHe B OCHOBHOM CBA3AHbI HME€HHO C 3THM BereTaTHBHbIM MyYKOM, 
TO Tora esaeTcH MOHATHBIM OTMCYCHHOe HAMM OTCYTCTBHe WIM O4eHb Caban 
KonllenTpauua AIL XS Ha ypoBHe Hapy2XKHBbIX BOJIOCKOBBIX KJI€CTOK HM Hapy2KHOrO 
CNHPaJIbHOrO ClVIeTeHHA Ha BEPXHeEM HM BepXHeH YaCTH CpeHerO 34BUTKOB, rye 
pacnowlaraiorca TObKO addepenTuble BoOKHa. BereTaTuBHaA Mpuposa OJIHBO- 
KOXJIeapHoro my4ka Pacmyccena, cormacuo JI. A. Op6enu, omxKHa o6ycoB- 
JIMBAaTb alanTaluoOHHO-Tpoduyeckylo (yHKWMIO KopTHeBa Oprana. Ilo-BuyquMomy, 
OHa CBOJMTCA HapaAy C peryMpoBKol Tpocdbuku Takxe K 3anycKy Mu peryus- 
‘IMM MpoleccoB TOPMOXeHuA U BO3SOYXeCHNA, MpOTeKalOlNX B pellelTOPHbIX 
SJleMeHTaX KOPTHeBa OpraHa BO BpeMA UX PYHKIUMH. 


VHCTHTYT SBOJIOWHOHHOH u3HOn0THH Tloctynu.10o 
um. HM. M. Ceyenosa 20 IX 1957 
Axajlemun nayk CCCP 
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FHCTOJOLH A 


H. Bb, XPHCTOJIIOBOBA 


W3Y4EHWE CTPOEHHA CEPJEUHOM MbILUUbI B IJIEKTPOHHOM 
MWHKPOCK OTE 


(IIpedcmaeaeno axademuxom A. H. Onapunoim 21 XII 1957) 


Pa6Oot, MOCBALLeCHHDIX H3YYeHHIO CepedHOH MbIILUILbI B 9JICEKTPOHHOM MHKpo- 
ckone, OMyONMKOBaHO OTHOCHTeIbHO HeMHOrO. B 9THX HCCIeAOBaHHAX OpwWIo: 
W3y4eHO (IIpHuemM C HeOMHHAKOBOM TILaTeJIbHOCTbIO) yJIbTpaMHKpOCcKoMMyecKoe 
cTpoenve cepa YeOBeKa H PasJIMYHbIX XKHBOTHBIX (COOaKa, KOUIKa, KPOJIMK, 
MOpCKasl CBHHKA@, MBILIb, JleTy4ad MbIIb, KypHlla, Yepelaxa, JIAryliKa, pblOa). 
Bpwio moKa3aHo, YTO CepeuHad MbILlla MO CBOeMy MHKPOCKONMYeCKOMY HU 
CYOMUKPOCKOMMYeCKOMY CTPOeHHIO YpesBbIYaHHO CXOHa C MoOMmepeyHorooca- 
TbIMH CKeJICTHbIMH MbILWMaMH. OjHaKO WMeIOTCA HM CYUIeECTBeCHHbIe pa3sJIHUHA. 
XapakTepHbIM AJIA MbIIMeYHOH TKaHH CepAla ABIMeTCA TO, YTO MHO*HOpPHLVIbI 
pacnouloxKenbl WO NepHdbepHH MbIWCUHbIX BOJOKOH. Hapsaqy c napaJiesbHbIM 
pacrouloxKeHieM MHOHOpHWI JI B MbILICYHOM BOJIOKHe Cepfllla YaCTO HaOIOMaloTCA 
BeTBALLHeCA H aHaCTOMO3HpyloulMe Apyr c Apyrom muoduopusi. Llonepernas 
HCYePYCHHOCTh MbIIMeUHbIX BOJIOKOH Cepia, KaK NpaBHJIO, BbIABIAeTCA Xy2Ke, 
yeM B CK@JICTHOM MBIMIMe, HepeqKO TpyHO MpoBecTH rpaHWlly MexKAy OTeb- 
HbIMH JiucKamn (+). CyulecTByeT elle OHa OCO6eHHOCTh B CTPOeHHH CepedHoH 
MBILUMbI: B MbILMeCYHOM BOJIOKHE Yepe3 HEOMpPeeIeHHbIe MPOMeXKYTKU BCTpeya- 
IOTCA JBOHHbIe MeMOpaHHble CTPYKTYPbl — BCTaBOUHbIe JMCKH, PaCciOsOx*KeHHble 
HepeqKO B BHe CTyMeHeK. 

B HacTOAMeM HCCIEOBAaHHH MpOBOLMOCh IJIEKTPOHHOMHKpockonHyecKkoe 
u3yueHHe CepeuHOH MbILUUbI IArywKU (R. temporaria). Y3kue NoOCcKH TKaHH 
BbIACIAIHCh U3 *KeyouKa cepa WH cbuKCHpoBasHCb Mo MeToxy Ilanane (73 
B ModMpukaunn Ulécrpanga (*) B 1% OsO, mpu pH 7,5. Yka3sannaa MoquduKa- 
WHA 3akO4aeTCA B TOM, UTO HOHHAA KOHMeHTpalluaA CUKCHpyioulero pacTBopa 
COOTBETCTBYeT HOHHOH KOHWeHTpaluu *KuAKocTeH TKaHel. I]poqomKUTebHOCTH 
cbukcaltluu — 4 vaca. Jina CHM2KeHHA SH3MMaATHUeCKOM aKTMBHOCTH (bukKcallus 
M nocwlexyioulant OOpadorKa, BuoTh Ao 100° I] cnupra, mpoBoxusacb npn Tem 
nepatype or — 1° yo + 2°. OGpa6orKa 100° II cnuprom u MoHoMepamu Merta- 
KPHJ1aTOB BeJlacb IIpH KOMHATHOH TemMepatype. SamuBKa NpOBOAUMAaCcb NO cno- 
coOy, mpefioxennomy HbtiomaHom, Bopucko u CpepivioBpim (4), B CMecb 
MeTakpuJlaToB OyTHIa HM Meta (4: 1)c RoOaBnenuem 1% Katanusatopa (nepe- 
KHCb OcHs0uJIa) B 2eaTHHOBbIe Kancysbl Ne 1. Tlonmmepusatius npoBoxusach 
mpu 45° 24 uaca. Cpesbt Tommunoi okono 500 A jenanuch c mpHumMeHennem 
CTeKJIAHHOTO Homa (°). MarepHasl 3anMBKH, Kak MpaBMso, yanacA us cpe3a 
KCHIOIOM. HaOmtoqenua Bench Ha MUKpockonax RCA u Y9M-100. 

Apa CcepevHOK MbILUSI JATYWKH BHITIALAT LOBOJIbHO CHIbHO BbITAHYTEIMA 
oBonyaMu. Cpoelt AIMHHOH OCbIO OHH Me@KaT MapasiebHO OCH MbIWWeuHOrC 
BONOKHa. Beuunna Afep O“eHb CHIbHO Bapbupyer, MOCTHraA MHOrMa OUeHE 
OoubiwHx pasmepos. Ilo nammMm HaOm0enuaM, Apa umelor LuMHY OT 3,5 Ao 20 Us 
a wupuny oT | fo 5 yp. Takoe xe pasHooOpasne B BenMYHHe Alep HaOwIOLaIu ¥ 
Apyrue aBTOpbl KaK y Pa3MUHbIX YKMBOTHEIX, TaK HM B Mpesemax cepeunoH 
MBILUMb! OMHOTO H TOO we AMBOTHOFO (°,’). B HOpMe CoMep2uMOoe AMep BbITSA- 
AMT MCJIKO3CPHMCTbIM, XPOMATHH pacipeseseH paBHOMepHO To Bcemy spy (7) 
(puc. 1). B sgpe pacnonoxenbl NNOTHbIe AApbHuIKU B Unene 1—2. Onn Hert 
Oonee WIM Meee OKpyruylo WIM HenpaBHbuylIo dopmy u HEOAHOPOHI NC 
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cBoeH mioTHocTH. MHorga MoxHO HaGmOMaTb, YTO AMPbILIKO CocTOUT U3 bOMb- 
moro KosMuectBa pany. IIpu coxkpanenmu MblueyHOrO BOJIOKHa HaOwlOjaeT- 
CH CMOPUIHBaHHe CTeHOK spa. 

Kpome u3yueHHa cyOMMKpocKonuMuecKoro cTpoeHHA HOPMaJbHOM MBITILDI 
cepa, MbI NOMbITaIHCb BbIABHTb H3MCHCHHA B TKAHH, HacTyNalomMe nocie 
BOSCHCTBUA HeOOJIbINHX MO3 CYNeMbl, YaCTO IpHMeHAeMO LA CuUsHouOrH- 
YeCKUX OMbITOB Ha cepie JAryUIKH. 

Ana stoi hern Obit MpeqNpMHAT 9KCHepUMeHT, 3aKIOUAIOWIMICA B TOM, TO: 
CepAle JArYWKH MpOMBIBalOCb Yepes KaHlOIO CHadalla PaCTBOPOM CyvJIeMbI 
(10-* u 5-10°* M), a 3arem cbusnonornueckum pacrBopom. Ms cepzua, nposow- 
*WaBllero CoOKpalllaTbcA, OpaiHcb KYCOUKM TKaHM JIA duKcalun. 

B crpoenun sjlep Takoli CepXeuHOH MBI! MOCTOAHHO HaOwIOJaocb OTMe- 
WIMBaHHe XPOMAaTHHa KaK BONb AepHOH OOONOUKH, Tak HM B CepemquHe Apa 
(puc. 2). Bugumo, Wake HeOombiine JO3bI CYJeMbI BbISHIBAIOT CCIM He MOMHYIO,. 
TO YaCTHYHY!IO KOaryJAWHIO OeIKOB, MPH XOpolwo BbIPaxkeHHOH cnocoOHocTu 
K COKpallleHHto. 

B MbIMIeUHBIX BOJOKHAaX Cepia JIATYIIKN 10 KpaaM pacnomaratorcs Muodu- 
OpuJIbl — CTPyKTYPHble MU PYHKUMOHAIbHbIC CAMHMIWI MBIWIeUHOrTO BOOKHAa. 
Mx JuMameTp BapbupyeT B Mpesemax cepa oNOro M TOTO *%Ke XHBOTHOTO OT 
0,5 yo 2u. Ha cpesax Xopollio BUAHO, YTO MHOHOpUIVIbI BETBATCA H AHaCTOMO- 
3HpyloT pyr c Apyrom. 

MuoduOpuaib! HaxOATCH Ha pa3HbIX CTaMAX COKpauleHua, UpHyem Ha 
OJHOM H TOM Ke Cpe3e MOXHO HaGIOLaTb UM paccaGeHHble U COKPallleHHble MHO- 
uOpuiibl. OT creneHu CoKpalileHua MHOUOpHIbI 3aBUCHT HaGsIOLeHve MHKE 
H MeMOpaH HCUePYeHHOCTH BOJIOKHA. 

Ha Hwauiux mpenapatax xopolwo oOHapyXHBaloTcs BCe JIMHHH HW MeMOpaubl, 
NOApoOuO onucaHHble Bumcom, OBaHcom H Jp. (°) np H38y4eHHH Cepia MopckKoli 
CBHHKH. 

MrodvOpunabl Rematca Z-mMemMOpaHoH Ha OTJebHbIe eMHUIbI — cap- 
KOMepbI. TOHKOe CTpoeHHe UH AIMHa CapKOMePOB Pa3JIHYHbI B 3aBHCHMOCTH OT 
cTaquu coKpalleHua MuodpuOput. 

Hepeqko MOxHO HaOsIOoJaTb mMexkdvuOpHsApHble yuacTKH Z-mMemOpaubl, 
coeWHHAIOMLeH OTJeIbHbIe MHOMHOpHIbI Apyr c Apyrom. B stux cayuaax Z- 
MeMOpaHa UMeeT MpoTsAxKeHHOocTh Jo 4,5 uw. IlnotHoctb Z-mMemOpaHbl Tak2Ke 
Bapbupyert. Ona oco6eHHO MOTHA B COCTOAHHH CHJIbHOFO COKpallleHHA BOMOKHA, 
Kora B pesyubTaTe peBepcuu MaTepvan A-AuckoB CKatwiMBaeTcA y Z-MeM- 
Opaubl. 

Xu66e (°) O6Hapy XH, UTO Ip pasBHTHH Cepflla KyYPHUUbI JIMIUb Ip NoABse- 
Huu Z-mMeMOpaHcepflle HauMHaeT coKpattaTEcs. Ilo-suqumomy, Z-MeMOpana BbI- 
TIOMHAeT HE TOJIbKO ONOPHYIO PYHKUMIO, HO MW yUacTByeT B COKpallleHHH. ITO No] 
TBepKlaercA H TeM (baKTOM, 4TO HeKOTOpble aBTopbl (',*°) yKasbiBalOT Ha CBA3b 
Z-MeMOpaubl C CapKONsa3MaTHYeCKHM PeTHKYJIOMOM KM CapKosomamu. Mpi Tak»Ke 
yacTo HaOlOJayIH TeECHYIO CBA3b Capko30m MH Z-MeMOpaubl (puc. 4). 

B muodu6pussax, pacnosoxKeHHbIx 10 NepudepHu BOMOKHAa, XOPOIO BUNA 
cBA3b Z-MeMOpaHbl C CapKoslemMMOl. Oto OcOOeHHO XOPOLIO COHapy2KuBaercA Ha 
COKPalleHHbIX BOJIOKHaX: CapKOJIeMMa CKJIaJbIBaeTCA B BOJIHbI B MeCTaX IIpH- 
KpenmeHua K Z-mMeMOpaze. 

B paccna6eHHbIx WIM YaCTHUHO COKpallleHHbIX MbIWeYHBIX BOJIOKHaX BUNbI 
nonocku H — cpetvible yuacTku, poxoxauue nocpequne A-jucka. Onn, B CBOIO 
ouepelb, Henatca muHHeH M. M-nunna, mo Halwum HaOJOLeHHsM, wacTo ObI- 
Baer JBolnot. Ito nosTBepxa1oT Aanubie Kuwia uv Bapsera (“), oOnapy2KHBUINX 
mpolinpie M-nunuu B cepiile mpiuin. B Aucke | BUAHBI JMHHH N, pacnouoxen- 
Hble BOWH3H Z-mMeMOpanbl. ’ 

B muoduOpuimax, oco6eHHo B paione H-noocku, BUHbI TECHO CJIOXKCHHBIC, 
Wyle MapaebHO HUTeBUAHbIe MpoTopuOpwipl. Mx MMamerp u Bropuy- 
Had MepHosuyeckad ucuepuenHocTh (250—350 A) cxofHbI C TAKOBbIMH CKeueT- 
Holt mpm. Ha puc. 4 Bua YeTKOBHAHOCTh MpoTo@uOpwaA HM «MOCTHKU» 
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B MbINeUHbIX BOMOKHAaX CepAlla )IATYWKH OOHapyxKuMBaeTCA UpesBblMal HC 
OoJlpIloe KOMM4eCTBO CapKO30M, paCcHOuIOXKeHHbIX KaK MexLy MMO*HOpHIaMA 
TaK HW, OCOOeCHHO, BOKpyr spa M OKOMO CapKoneMMbI. Takoe OovIbllloe KomH 
‘YeCTBO CapKO30M B Cepe4dHOl MbILIle OObACHACTCA TEM, YTO OHH ABJIAIOTCS 
HOCHTCJIAMH 9H3HMOB HM BHTaMHHOB, HeOOXOAMMBIX JIA coKpaujenua (11 1%)) 
CapKo3ombl Tak TeCHO MpHueraloT K MModuOpHaM, YTO 9TO, OYeBUAHO, Ta 
DaHTHpyeT BO3MOXHOCTb HeyTOMJIAeMOH paGoTbI CepAedHO MBILUIbI. CapKo) 
30MbI B CepeuHOl MBILIe JIATYWKH OBAaJIbHbI WIM BbITAHYTH (puc. 3 a, 6)) 
O6bIdHO HX MpOMOJIbHad OCb COBMaaeT C TaKOBOM Ke MbIWeYHOTO BOJIOKHA) 
BuytTpenuee Coflep2KuMoe CapKO30M CepeyHOH MbILIIMbI B OOJIbIIMHCTBE CJLy¥aek 
uMeer ryOuaToe CTpoeHHe, peryAAPHOFO pacnoIOAKeHUA BHYTPCHHHX MlaCTHHOR 
MBI He HaOwlojan. » | 

Benvununa CapKo30M CHuIbHO Bapbupyer. Muorfa BcTpeyaloTca CapKO30Mb 
pasmepom 0 2,5 p (puc. 3 6). Crpoenve capKo30m nocue oOpaboTKu cepAlé 
cymeMoll OUeHb 3aMeTHO U3MeHAeTCA: CAPKOSOME! ClerKa HaOyXaloT, UMCO BHYT- 
PeCHHHX MemMOpaH pe3KO yMeHbillaeTCad, MOABAAIOTCA TeMHbIe Kalu (puc. 4)) 
Auanornunblit BU, MMeIOT CapKO3OMbI, IIpodeMOHCTpHpoBaHHble B padote Ku; 
aa (#4), u3y4¥aBUlero CepAeuHyi0 MBILLIIMLy YeOBeKa, 3aHKCHPOBaHHyt0 Yepes Hes 
CKOJIbKO YacoB mocule cMepTH. M3mMeHeHuaA CapKO30M B MbIWIeUHbIX BOJIOKHA 
cepa Nok BO3LelCTBMeM Pa3vIMUHbIX BellecTB ONMCaHbI TakxKe JIMHApepom (3°)} 
Astop o6napy Kul, UTO pM Mepeqo3upoBKe cTpodanTuHa (AryWiKa) HM pH Wer 
TBHM TOKCHYeCKUX O03 AMruTaivca (MOpcKaxd CBHHKa) HacTynNaeT HaOyxaHu 
CapKO30M, paciay,| BHYTPeCHHUX MeMOpaH, a TaKxKe HaOyxaHne KJIeETOUHOMO Apa 

Capkoma3Ma BBIPIAUT CBeTIIOH, TOHKOSepHHCTOH. B Hew, KpoMe CapKO30 
HM TpaHy/ pa3IM4HOH BeHUYMHbI WH MIOTHOCTY, OOHAPYKUBAalWOTCA BOJOKOHIAa 
BaKYOJIbKH, UpecTaBsaioulMe coOok, MO-BHUAHMOMY, CapKonja3MaTHUeCKH 
petukysiom (puc. 1). [pu cokpamlenuu capkonma3mMa mpnoOpetaeT MeHHCTHI 
BU, ITO OMpedetAeTCA OONbIUMM KOJIHYECTBOM TIOABJIAIONIMXCA B Hes pasHo 
oOpa3sHbIX MO pa3Mepy Bakyousel. 

Capkowema (cA) Ha Halli4x MpenapaTaX BUJHa B BUe TOHKOM JIMHMN, B KO 
TOPOH HeBO3MOXKHO Pa3/JIMYHTb OTeMbHbIe con (puc. 3 Q). 

Takum o0pasom, HaMu OblI0 NOATBepK CHO MHEHHE PAla ABTOPOB, ITO CTpoe 
He CepXeYHOH MbILLITbl B OCHOBHOM He OTJIH4aeTCA OT CTPOeCHHA CKeseTHOH | 
Obl OOHApyXeHbl BCe KOMNOHEHTH, BXOAAMMe B COCTAB CKeeTHOM  MBILLUIILB. 

Uro KacaeTcsa BCTaBOUHbIX JHCKOB, CTOJIb XapaKTepHbIX JIA Cepeunoiil 
MBILII[bI, TO OHH He ObLIH OOHAPy2KeHbI MOTOMY, UTO B CepAle KPYIVIOPOTHIX MH aM- 
cbuOnli, B TOM 4UNCIe MY WATryutKH, MX Her (°). ye! 

B nacTosulem uccieloBaHuu Opin OOHapy2KeHbl 3HAUHTeIbHbIe H3MeCHeEHUSA 
B CTPOeHHM Aep H CapKO3OM MbBIMCYHOFO BOJIOKHA MOCe BOSLeHCTBUA Ha CepAIl 
CaObIX PaCTBOPOB CYJICMbI, YTO CBUJeTeIbCTBYeT O BbICOKOM peakTHBHOCTHS 
MBIMeUHOH TKaHH Cepia. ie 

AsTop Bbipaxkaer OarofapHocth \KosmekTuBy JlaSopatopuu 3J1CKT POHHOK} 
MHKPOCKONMH, B KOTOPOH OBO MpOBeseHO HacTosilee ucceqOBaHne. 


VWuctutyT mopdosorau 2%xHROTHBIX Tocrynuso 
um. A. H. Cepepuosa 16 XII 1957 
Axazemuu nayK CCCP 
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PH3HOJIOr'H A PACTEHHH 


H. K. BOJIbIPEB 
IMCTOBAA AMAPHOCTHKA KAUYECTBA 3EPHA SPOBOM NWEHULUbI 
(IIpedemasazxo axademukom A. JI. Kypcanocoim 9 X 1957) 


Cojepxkanve a30Ta B 3epHe MUICHHIIbI ABJIMCTCA BaXKHBIM MOKasaTeJleM Ka- 
lecTBa 3epHa (',”), Ha BbIACHeHHe MPHYMH M3MeH4MBOCTH KOTOPOrO ObIJIM Ha- 
IpaBJleHbl padorbl pala uccJiexoBateselt (*,*). Xumuueckuli cocras 3epua dop- 
MMpYeTCA B COOTBETCTBHH C HaCJIeXCTBeHHbIMH OCOOeHHOCTAMH JaHHoro coprTa, 
- OMHOH CTOPOHHI, HM NOX BAMAHHeM (akTOpOB BHeUIHeH Cpeabl, c Apyroii. 
Tosromy NporHo3 XMMHYeCKOrO cocTaBa 3epHa OJLKeH CTPOHTbCA C y4eTOM 
(eHCTBUA BCerO KOMIIJIeKCa) PakTOpOB Ha BeCb WHKJI pasBUTHA pacTeHuit. 

Hccaeqopannamu I. TP. Tlerpoza (*) u T. B. HapKanGaepa (°) ycranosuexo, 
ITO HaKOMJIeHHe a30THCTHIX H ApyrX BelllecTB B 3epHe MIUIeCHHIbl 3aBHCUT OT 
Oulero COCTOAHHA MaTepHHcKoro pacTrenua. CocTroanuve pacrenua ompeyeus- 
TCA TCMIIOM IIpOXORKACHMA CTA pasBHTHA HM HAXOJMTCA BTeCHOH CBA3H C yc- 
IOBHAMH BHeUIHeH Cpefbt (°), KOTOPble BJIMAIOT B MepBYy!IO O¥epesb Ha pOCcT u 
Ja3BUTHe JIMCTOBOrO almapata (’). Ha powlb nocsIeqHero B HaKOMJeHHM a3oTH- 
TbIX BeULeCTB 3eCpHa yKa3blBaJl pA uccleqoBaTewel (1, °, & 2°). Onnn aproppi 
10°12) cunTaloT, 4TO COdep2KaHue Seka B 3epHe MWEHMUbI HAXOMUTCA B UIpsAMOli 
\ABHCHMOCTH OT COfep2KaHHA OOulero a30Ta B JIMCTbAX pacteHuli. JI pyrue 
91°) BpICOKy10 Oe€JIKOBOCThb 3epHa MUICHHI[bI CBASHIBAIOT C HaJIM4HeM MOBbILeHHOrO 
<OJIM4eCCTBA AMHHHOFO a30Ta B JIMCTbAX B MepHOR HaJIMBa 3epHa. OnaKo KoJIn- 
[eCTBEHHOM 3aBHMCHMOCTH M@XKLY OOWMM UJIM AMMHHbIM a30TOM JIMCTbeB HM a30TOM 
;epHa He OblJio BbIBegeHO. McxozA u3 MpecTaBJIeHHA O WeJIOCTHOCTH OpraHH3ma, 
\CHOBAHHOM Ha KOPPCJIATHBHbIX B3AMMOCBA3AX M@XK]LY OTCJIbHLIMH OpraHaMu, 
{bl HCCJIeOBaJIM H KOJIMYCCTBEHHO BbIpaSHJIM 3aBHCHMOCTb MexKy OOULMM a30o- 
‘OM B BereTHPYIOUMX JIMCTbAX NMUIeEHHUbI B NepHod WBeTeHHe — 3aJloxKeHHe M1A- 
‘OUKH HM a30TOM 3epHa B ero MOJHy!o cneJiocTb (7%). 

Ko BpemMeHu HaCTYMJeHHA (ha3bl UBeTeHHe — 3aJIO*KeHHe NATOUKM pacTeHHA 
IpeKpallaioT MpupocT JIMCTbeB HM CTeOJeH, SaBepllaioT cTafMlnoe pasBuTne, 
JOJIHOCTbIO HakallJIMBaloT B CBOHX OpraHax ocop HM KaJIMM HW MOUTH MOJHOCTbIO— 
i3zoT (24). B aTo BpeMa HHAKHHE TPH CTeOJeBbIX JIMCTa OOBIMHO 3aCbIXal0T, a POJIb 
sPeMHUX HU BEPXHUX JIMCTbeB B NMTAHHM pacTeHH M HasMBe 3epHa Pe3KO BO3- 
yactaert (1°,1°). KommuecTBo NOABH2KHbIX (OPM a30Ta B MOUBE K I[BeTeHHIO OUCH 
‘HJIbHO Mafaet (1"), H pacTeHHA JIA HaJIMBa 3epHa HCMOJb3yI0oT B OCHOBHOM 
yaHee HakomJleHubiit asor. Ilosromy coxepxKanue OOmero a30Ta B ITOT NepHoy 
| IeJIOM pacTeHHM, HU OCOOeEHHO B BereTHPYIOUMX JIMCTbAX, TOBOPHT O cTeneHH 
OeCHeueHHOCTH paCTeHHA a30TOM HM YKa3bIBaeT Ha BO3MOXKHOCTb OOpasoBaHHA 
epHa ompefeieHHoro KauecTBa. d 

B nacrosumeli paOore feJlaercA NOMbITKa MCHOMb3OBAHUA PaHee HaleHHbIx 
-ospHUMeHTOB MepeBofsla a30Ta JIMCTbEB B a30T 3epHa AA Weel MMarHocTuKH 
‘auecTBa 3epHa, MWeHHIUbI. OnbITb! MPOBOAMJIMCh B 1954—1956 rr. no meroauKe, 
mucaHHoli B paGore (1%). YcraHoBJeHO, 4TO BeJM4YMHAa KosPuuNenta NepeBosla 
30Ta JIMCTbeB B a30T 3epHa KoONeOeTcA oT 0,90 Jo 1,0 u 3aBucuT oT CopTa mile- 
(MUI, OOecMeyeHHOCTH pacTeHuli 9JIeMeHTaMH NMTaHMs, B YaCTHOCTH a30TOM, 
PeMeHH B3ATHA JIMCTbeB ia anasusa. pu HopMasbHoH oOecmeyeHHOCTH pa- 
TeHHM a30TOM, OTCYTCTBUM MO3QHHX a3OTHbIX NOAKOPMOK H IIpH anaJuse Bere- 
UpyIolluxX JIMCTbeB B NMepHo WBeTeHHe — 3aJlo%KeHve NATOMKU (Ha 6—8-1 
@Hb MOC/e MOMHOFO BLIKOMAIMBaHUA pacTeHUul) KoIPPAUNeHT MepeBosla CocTaB- 
ser Jia copta Jlorectteuc 62 0,96, Fopgendopme 10 0,93, Muaptypym 553 
,90. Ymenbuienue Koappulventa MepeBofla CBA3aHO, NO-BHAMMOMY, CO CKOpo- 
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usu 1o3qHecneslocTbt0 copra (18). Baa2xkHocTb MOUBbI B CocyJax No/UlepxkuBaia¢ 
u3 pacuera 80% or nosmHoli BylaroemKoctu B 1955 r. 60% —s 1956 r. P 


3YIbTaTb BereTalHOHHbIX OMbITOB MpHBOAATCA B TAO. 1—3. | 
Ta6Omuna 1 


Banaue WHTaHHsA Ha COJepxKanve a30Ta B JIMCTbAX HM SepHe APOBOH MMeHHUbI 
W MIporno3s KayectBa ypoxad (1955 r.) 


ASOT B JHCTbAX B TepHoy, UBeTe- O6uHH a30T B 3epHe 

Bec 3epHa HHA B% B% Benox 3e 

BapuantT onbita | yy yacocyr Ha B% 
6eKOBHIH | HeOeJIKOB. | oom npoOrHos | dakTuy. 


JIwrecneuc 62 


NooPsoKioo™ TTS 2,12 0,47 2,59 2 49 2,48 13,3. 
Nbsaleicl Ses 11,64 2,46 0,43 2,89 2,77 2,57 13,4 
Nee PoakGen 44,03 2,74 0,76 3,47 3,33 2,94 15, 5s 
Neeais cc kGee 11,0 2,32 0,40 ie 2,61 2,45 TO: || 
Topmzeupopme 10 

Neale an 8,86 1,64 0,27 1,88 1,88 od 11,4 } 
Nagabeakne 13,18 4,35 0,64 1,96 1, 82 41,90 10,3. 
NiseP2aKaoo 14,65 4,94 0,46 2,37 2,20 2,08 44,2 
INGae DeeKeny fONOA 1,43 0,72 Dess 2,00 1,97 10,8: 


* Yuyekcbl pH CHMBOax aiemeHTOB N, P, K 3syecb M B cueqyIOulMxX TaONUuax OCOSHaYalOT Osy 1 
TATeCJIbHbIX BeleCTB B MHJIJIHTpaMMaxX Ha OHH KHIOrpaMM aOcOJNOTHO CyxOH NOUBHI. 


a6 aH mae 


TlecTBve MOBBIMICHHBIX 03 as0Ta Ha yporwKal WH cojleprKkanne 
A30THCTHIX BELCCTB B JIMCTbAX HM B 3epHe MIMCHHILbI 
Jltorecuenc 62 (1956 r.) 


ObmHi asor B% 
Bec cyxol | Bec 3epna 


BapuvauT onbita MacCbl B I Br 3epHO 
Ha .cocy 7 |) Ha COCYA. |IHETEA es ee nin 
nporxos|(paxrus. 


Nio0PsoKio0 39,0 16,4 OR |) BS || Qelyh 

IN eynl 2 hyal Gieny ay 18,1 3,41 3,27 Sy, atl 

Noo0P s0Ki00 50,5 20,0 3,66 3,54 3,44 

Nevoeiootaoo 45,6 17,7 3,00 3,44 3,39 | 
Nico suKXioo | 
+ Nioo B KyWeHue 45,7 19,0 yay See Seo0) 

NiooP soKi00 


+ Nioo B KyuleHHe 


+Nioo B TDYG6KOBa- 
HHe 49,0 18,7 3,99 3,76 3,50 


Ta6auua 3 
Buvanne 9JleMeHTOB NHTaHHA Ha ypoxal H KayecTBO 3epHa 


NWWeHHLbI 
CraponaxorTubiit yuacToK O6opor naacra 
aes oo6uHi asor B % Bie oC asoT B % 
Bapuaut onpita ale ee 
K zo JIHc- see Es =° JIHC- piso 
&Ss | Tea |mpo- | dax- 7) «3 | Tha |mpo- | daK- 
rHos | THU. One rHos | THU. 
KOHTpoJIb 7,0 2,30 [92,40 Wea 13,2 20k | 2,050 82,46 
Pakies 6,6 Dy AOD a, OD ewan 13,8 2s Smid Som resedd 
NisoKioo Aer. BAT 2505) I 2502 19,4 3,48 | 3,24 | 3,16 
NisoPso 19,9 2,83 | 2,638 | 2,74 PAN ZOO limce seas ooerto 
Nosolvecisane 20,0 2,86 | 2,66 | 2,73 Pale| 2,12 | 2,04 | 2,56 


M3 jannpix Tab. | BuyHO, YTO KOMMYeCTBO HeOeKOBOrO a30Ta B JIMCThA 
Jliorectenc 62 u Topgeudopme 10 noura ofMHakozoe, un 3THM (pakTopom (° 
TPYANO B MaHHOM CJlyyae OObACHUTh MOBBILWEHHYIO GeKOBOCTb sepa y JIic 
Teche 62, B To xe BpeMs# 3aMeTHO BbIpaxKeHa IpAMas KOppe/ATHBHAA 3aBy 
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SMMOCTb Me2KLY OOLIHM a30TOM JIMCTbeB M a30TOM 3epHa ABYX COpTOB MUIeHHIIbI. 
[loppitienuy!0 OeKoBucTOCTh 3epHa y Jliorecttenc 62 MoxHO ObiJIO MpexBueTb 
MO JaHHbIM aHaJIW3a JIMCTbeB 3a MeCAL WO yOOpKN yporxkaa, OCyuecTBHB JocTa- 
fOUuHO TOUHBIM MporHos KayecTBa 3epHa MO a3z0Ty (Tabs. | u 2). 

B onpitax c coptrom Topyeudopme 10 B 1956 r. na pasHbIx no mOOpomuio 
yuacTKaX YePHOSeEMHOM MOUBbI MOJYYeHbI CJleqyiouue pesyJbTaTH! (Ta6wJ. 3). 

JJauuple Ta61. 1—3 noka3piBator, YTO COMepxAKanve a30TAa B JIMCTHAX MWeHHILbI 
3 MepHok WBerenHe — 3aJlOxKeHHe MATOUKH 3aBHCHT OT OOecMeyeHHOCTH pacTe- 
HMM a30THbIM THTaHHeM. 
Buecennea3ora BmouBy (yBe- 
mMueHHe ero MoO3bl B MUTa- 


TaOuuna 4 


Bausanue yloOpenusa Ha ypoxkal WH cofeprkanve a3ora 
B JIMCTbAX H B 3epHe NwenHub! MuptypyM 9503. 


feJIbHOH CMeCH) NOBbIMlaeT Tlonesow onpir 1956 r. (Kosppunuent nepeBoya 
IPOWeHT a3OTHCTHIX BeLeCTB papen 0,90) 
3 JIMCTbAX HY, COOTBETCTBEH- OomuHi as0oT B % 
40, B 3epHe ApOBOH mMule- Ypoxait Lae 
dull. [Ip comep2KaHun a30- pace Mg cae 5a | merece 
‘a B JMCTbAX HUE 2,30% fie ee 
a? HMA OyyT MCIIbITbIBATb KouTpowb 26,8 + 0,7 | 3,06 | 2,75 | 2,64 
1eMOCTaTOK a30Ta H HE CMO- 20 T Hazo3a + Pe 34,9 + 0,4 | 2,25 | 2,08 | 2,30 
YT 6e3 JONOMHHTeJIbHOL 20 T Haposa + NgoPeoKeo 36,1 + 0,9 | 2,86 | 2,57 | 2,64 
1ZOTHOH MOJKOpMKH B 93TOT 20 T HaBOsa + NooP eoKao 37,0 + 0,8 3,48. |). 2,86 | 2,80 
NeoP eoKeo 34,44+0,6 | 2,75 | 2,48 | 2,58 


1epHO COpMUPOBaTb 3epHO 
* BbICOKHM MpoOleHToM OewKa. B Takux ycJOoBHAX KoadpulueHT mepeBoga 
30Ta JIMCTbeB B a30T 3€pHa, He3aBHCHMO OT COpTa, COCTaBJIAeT eMHHLY, 4TO 
IOATBeEp*XKaeTcA BereTalHOHHHIM (Tad. 1 u 3) H NoMeBbIM (Ta60.4) onbITamu. 

Ha ocHoBaHHv MpHBeeHHbIX B STOM CTaTbe HM paHee OmyOJHKOBaHHbIX (1%) 
AaHHbIX MOXKHO MpHiTH K BbIBOLY, UTO BJIMAHHe YCJIOBMH NHTAaHHA Ha COfepxa- 
{He a30Ta B 3epPHe MIMeHHILbI OCYMLECTBJIAeCTCA UePe3 HAKOMVJIEHHE A3OTHCTHIX Be- 
eCTB B BereTHPYIOUIMX JIMCThAX paCTeHHH B TepHoy WBeTeHve — 3aJlo%KeHHe 
IATOUKH. B cBa3H C 3THM JIA NOJYIeHHA BbICOKOrO COepKaHHA asoTa B 3epHe 
IWICHHIbI CilemyeT OGecneuHTb, BO-MepBbIX, OTHOCHTeJIbHO BbICOKHH MpOleHT 
Oulero azoTa B JIMCTbAX K TepHOy UBeTeHHA H, BO-BTOPbIX, MOBbIMWeHHOe Comep- 
KaHue B JIMCTbAX NOJBMXKHOrO aMHHHOrO azota (%,?°,?°). 

Ilo anasu3y JIMcTbeB B NepHoy UBeTeHHe — 3aJIOxeHHe NATOUKH MOXKHO OCy- 
(eCTBIATb MpOrHo3 KauecTBa 3epHa, YCTaHaBJIMBaTb MOTpeOHOCTh pacTeHuli 
; a30Te H HeEOOXOJMMOCTb IIPHMCHeHHA a30THOH NOAKOPMKU B NO3qHHe casbl 
0cTa HW pa3BHTHA MWeHHIUBI. 

_ Pa6ora BbInOwHeHa TOA pyKoBoycTBom npod. A. 3. JlamOuna, Koropomy 
\BTOP BbIpaxKaeT CBOIO rulyOoKylo OJlarojjapHOcrTb. 


OmckHit CesIbCKOXO3AHCTBCHHbIM HHCTHTYT Ilocrymu.io 
um. C. M. Kuposa 14 VIII 1957 
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PH3HOJIOTHA PACTEHH 


B. JI. BATKOBCKHM 


K BOMPOCY O EXKErFOXHOM CTAJMHHOM PA3BKTHK WBETKOB 
JIMCTOBbIX NOYUEK Y NMJIOROBbIX HW SATOAHbIX KYJIbTYP 


(ITpedcmaeaeno axademuxom A. Jl. Kypcanoesim 21 X 1957) 


PaspuTHi0 [[peBeCHbIX pacTeHHii, B TOM YHCIe MOOBbIX, NOCBAMLEH PAN Hal 
cieqopanuit (1%). YcraHoBJieHoO, YTO [peBeCHble paCTeHHA, TaK Ke KaK HM Tpé 
BAHHCThIC MHOFOJIeTHHe PpaCTeHHA, EXKeFOAHO NPOXOAAT pasJIMUHble CTaMH pag 
BUTHA, HO B Ooslee culoaKHOH dopme. A. C. S16s10KoB (*) BEIABHHYJI rHnOTesy 
TOM, 4TO JepeBbA H KYCTAPHHKH MMeIOT [Ba WHKJIa pasBuTHA — OOM u eke 
rowHbI. OOuwii WHKJI OXBaTHIBaeT BCE STAIIbl PAaSBHTHA OT BCXOJa JO CTapocTyH | 
cMepTH JlepeBa. ExkerogHblli Ke WMKJ pasBuTHA HaOMOsaeTcA y Kaxoro roqu4 
Horo moGera, OOpa3ylolleroca H3 PpOcTOBOH BereTaTHBHOH noukyv. Ha kaxyJop 
Tale pasBHTHA peBeCHOMY PacTeHHIO HeOOXoJMMbI ocoOble yCOBUA BHeLIHe} 
cpeap. Kak nokas3aJIn HCCJIeOBaHHA NO H3YYeHHIO MPOJOJKHTeJbHOCTH NepHog| 
MOKOA y ApeBecubix pactenuh (7, *, °), OMHHM M3 TaKUX YCJIOBUH, cnocoOcTBYyx 
IHX HOPMaJIbHOMY POCTY H pa3BHTHIO paCTeHHH, ABJIAeTCA exKeroqHan noTpet 
HOCTb efO OpraHOB B NOHHKeHHbIX (B TOM HJM HHO cTemenHu) TemMnepaTypax 

Oyuako BO BCexX paOoTax, MOCBALMLCHHBIX CTaHAM pa3BHTHA J PpeBeCHbIx 
KYCTaPHHKOBBIX (B TOM 4MCJIe H MJOMOBO-ATOHEIX) NOPOA, JMWIb OTMedaeTé 
(pakT exKeroqHOH MoTpeOnocTH pacTeHHii B NOHW2KeCHHbIX TemnepaTypax — # 
lipHMepe HX MoOueK, NpH4YeM NMOUKM PacTeHHH, Kak MpaBnJio, paccMaTpuBaloTe 
BievioM. Jlump JI. HW. Ceprees (?) noxolied kK paccMOTpeHHIO0 OTACJbHbIX CTA 
pasBUTHA MJIOMOBLIX pacTeHHi Yepes H3yYeHHe BHYTPECHHEFO CTPOeHHA UX MONK 

Hsyuaa uddepentualnio 9JIeMeHTOB WBeTKOB B IBETKOBbIX NOUKAaX AGJONH 
rpyWH, YepeliHH, CJIMBbI, NepcHKa, aOpukKoca, aJIbln HM MHHJaJA B YCJIOBUA: 
Huxkurtckoro Ootanuyeckoro cafla, JI. WU. Ceprees ycranopnd, uro mpu NOHMKer 
HbIX TeMIepaTypax B 3HMHee BPeMA MPOHCXOAMT HOPMaJIbHOe pasBUTHe BJIeMer 
TOB IBeETKOB, a IPH HCKYCCTBEHHO CO3JlaHHbIX MOBbILeHHBIX (15—20°) Temnepa 
TypaxX wHacTylaeT HX fereHepatua. He corsaiianch c STHMM B3IJIAaME 
A. C. Hecrepos yka3pipaeT Ha MHOFOUNCJeHHbIe (bakThI MpexeBpeMeHHOFO LUBE 
TeHHA, KOrla UBeETOUHbIe NOUKH 3all[BeTalOT B Fo 3akJla\KU, He NosBeprasncl 
WelCTBHIO SHMHero § xoJloya (°). W@aKkTbl BTOpM4HOrO, OCeHHero, LUBeTeHH: 
JI. Wi. Ceprees mpiraerca oObACHHTh CTapeHveM UBeTKOBEIX NoueK (2). Ho, Kal 
numer 4. C. Hecrepos, «mpexespemenHoe UBeTeHHe BbISbIBAeTCA He YXyUIe 
HHeM, a, Kak lIpaBuJlo, yJyuwienvem ycJioBpuu». Hawi uccsieqoBaHHA, Ha KOTO 
PbIX MBI OCT€HOBHMCH HM2Ke, TakxKe MOATBEPXTaloT OWMOOUHOCTh MHECHH! 
JI. W. Cepreesa 0 npupogxe BTopw4unoro wBereHua. 

Bepuo, uTo WBerKoBble (BepHee, IBETKOBO-JIMCTOBbIC) MOUKH @KETOMHO HYX 
WaroTcs B KCHCTBUM MOHMAKEHHBIX TeMMepaTyp B OCeHHe-3HMHe-BeceHHHH MepHon 
IIpu uckyccTBeHHO CO3aHHbIX MOBbIMIeHHbIX TeMMepaTypax mporecc Tuddeper 
IWMalHH SJICMCHTOB WBeTKOB B NOUKAX HapyllaeTca, HacTynaeT UX Jerenepalna 
OTO TOLTBepxAaloT HU HalIM UCCIeLoBaHUA, MpoBesennEle B 1956 r. c YepHo! 
CMOpOJMHOH B KOMHATHBIX yCJIOBHAX (Ha TlomapHol onpirnolt cranunu BUP 
cranuusa XwvOnubt, Mypmauck. o6.1.). 

Ojnako, MpocequB BIMAHHe MOBbIMeHHOM MH MOHMxKeHHOI Temllepaty pI 
Ha pasBUTHe 9/leMeHTOB WBeTKoB, JI. HW. Ceprees ne yeu BHHMaHUA cTpoE 
174 


HHIO CaMHX MOYeK MW He BCKpbiJI BCerO TOAMYHOTO WHKJa pasBuTHA WBerKOBo-- 
AMCTOBBIX NMOYUeK, HCCJIeqOBaB JIMIWb OAHY ero uacrTb. 

Haunnas c 1952 r., aBrop HacTosulei craTbu usy4yaer CTPOeHHe H XKM3HeH- 
HbIM WHKJI WBeETKOBO-JIHCTOBbIX MOUeK Y MVJIOMOBbIX, ATOAHBIX 1 H€KOTOPBIX JIpy- 
fHX [[peBecHbIXx !M KYCTaPHUKOBBIX, pacTeHH. OTH NCCNeELOBAHUA NOSBOMMIU Gosee- 
\eTaJIbHO pasoOpaTbcx B CTpoeHHU MOveK HW YCTaHOBHTb Onosoruueckuii WK Jt: 
AX pa3sBHTHA (OT MOUKH K oUKe). 
| Hau MCCeAOBaHNA: NOKasaJIM, 4TO UBETKOBO-JINCTOBLIe TOUKH AGCIOHN 
rpyiun, YePHOH, KpacHolyM Oesloi CMOpOAMHEI, KPbkxKOBHHKa, pxOunnl, Gos ppin- 


| Mepbell 200 


Gimopou 200 


Puc.£1. Cxema pa3BuTHA WeHTPasIbHOTO HW BTOPHYHOTO KOHYCOB HapaCTaHHA KOT NOUKH K MOUKe»~ 
uepHad cmopojHHa); / — IeHTpaJIbHbIM H BTOPHUHDI (3aWITPHXOBAH) KOHYCbI HapacTaHHsA po- 
2TOBOH MOUKH BeCHOM (HaYaO pocta noGera); 2, 3 — WenTpabHbIM (3avITPUXOBAaH) HW BTOPHUHHI 
KOHYCHI HapaCTaHHA WBeCTKOBO-JIHCTOBOH (Ma3ylWHOH) MOUKH JeTOM; 4 — pa3BUuTHe UBeTKa 
3 JICTHE-OCeHHEe BPEMA H3 LWeEHTPaJIbHOTO KOHYCa HapaCTaHHA WBeTKOBO-JIMCTOBOM MOK (TOUKaMH: 
}603HaYeH BTOPHYHbIi KOHYC Hapacranna); 5 — BTOpHUHDI KOHyc HapactaHuA (TOUKH) C NpuMop- 
(MaIbHbIMH JIMCTOUKAMH paHO BeCHOH (HauaoO 3eeHeHHA); 6 — BTOPHUHHI KOHyC HapacTanna 
30 BpeMA Hatasa UBeTeHHA (HaYaoO meTa); 7 — pocT nobera 3aMeneHHA M3 BTOPHYHOTO KOHYCca 
japacTanns (neto); 8—9 — WeuTpasbHbI WH BTOPHUHbI (KeTKa) KOHYCbl HapacTaHuA HOBO 
JBETKOBO-JIMCTOBOM MOUKH, 3aJIOKUBUIeEHCA Ha MOOere 3amemjeHusA (eto); JO—/1 — To xe, uTO- 
144 5, TOMbKO [IA HOBOH UWBeTKOBO-JIMCTOBOH MOUKH MOOera 3amMemeHuA; /2 — NenTpaJbHbIli 
ObIBIIMH BTOPHYHbIM — TOYKH) H BTOPHYHbI (HOBbIM — KjeTKa) KOHYCbI HapaCTaHHA WBETKOBO- 
IMCTOBOH MOUKH NOAyuIKU (sero); /3 — nNO,yuIKa, pasBUBUIAaACA H3 ObIBUIeErO BTOPHYHOTO 
Tellepb ye WeHTPasIbHOrO) KOHYCa HapaCTaHHA IWBETKOBO-JIMCTOBOM NOUKH Ha MpOUWIOrOLHeM. 
poctopom noGere; /4—16 — To xe, uTo nH I—II1, TONDKO JIA NAOYWKU 


4uKa, YepeMyXH HM CHpeHH, KPOMe IeHTpaJIbHOrO (MepBHYHOFO) KoHYyca Hapacra- 
HHA, MMEIOT elle Tak Ha3bIBaeMble BTOPHYHbIe KOHYCbI HapacTannHsA (OyropkKu,. 
puc. 1). 

VispecTuo, TO UBeTKOBO-JIMCTOBbI€ MOUKH 3aKJlabIBalOTCA Ha FOJMYHEIX M0- 
Serax HM Ha MJOkyuikax B MepHok UX pocTa, HO Mpollece sakJlayKM moueK Ha 
rex HM Jpyrux HecKoJbKO pa3uiMuen (puc. 1). Toquunpie noOeru BEIpactaror: 
3 BeCCHHe-JIeTHee BPeCMA M3 BepXYIWeUHbIX (POCTOBbIX) NoveK MpororoqHuX 
jo6eros. B pesysibTaTe JesIeHHA KJIeTOK KOHyCa HapaCcTaHuA BepxywWieunor 
JOUKH BO3SHHKAIOT NPMMOPHaJIbHbIe JIMCTOUKM, B Ma3yxXaX KOTOPbIX 3akJafbI- 
3aioTca OyropKu. M3 atux OyropKoB H pasBUBalOTCA OOKOBHIe (ILBETKOBO-JIHCTO- 
3bI€) MOUKH, MPHYeM B Kako Nouke NepBOHAaYaJIbubIM OyropokK (KOHyc Hapa- 
‘TaHHA) 3AHUMaeT WeCHTpaJibHOe MoJIowenve. B JleTHe-oceHHee BpeMA KOHYC Ha- 
yacTaHuA uddepenuupyercAh B WBeTKH. 
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Haut ucecseqoBaHud WOoKa3aJu, YTO BTOPHUHbIe KOHYCbI HapaCTaHHA H 
qudpepenuupyiorcsa B IBeTKH B TOR CBOeH 3ak Naku. B TeYeHHe OCCHH HM SHMBE 
OHM JIMUIb He3HauuTeJIbHO yBesMuMBaloTca B pasMepax. Becuoli (a HHOra, 1 
HalllMM MCCJIeqOBaHHAM, Y KpbOKOBHUKa M CMOPOAHHE! B ycoBuAX JleHHHrpay 
u XnOMH y2Ke B KOHIe OCeHH) BTOPH4HbIe KOHYCbI HapacTaHuA HawuHaloT Ipo- 
AYWMpOBaTb MpUMopsMalbubIe JucTOUKH. B pesyJbTaTe TakOH MeATeAbHOCTH: 
BTOPHUHOPO KOHYCa HapacTaHUA B BECeHHE-JeTHHMH NepHOA H3 HerO MO%KeT pas- 
BUTbCA HOO TaK Ha3bIBaeMbIit MOOer 3aMeleHHA C HOBbIMH OOKOBbIMM MOUKAaMH, 
M60 JMWb nouKa msoxywku. B na3syxaX MpHMOpAMaIbHbIX JIMCTOUKOB STHX 
mouek (mo6era 3aMelleHHA HM MJIOMyWIKH), B CBOIO O¥epedb, 3aKJla[bIBalOTCA 
HOBbI€ BTOPHUYHbIe KOHYCbI HapacTaHuA, KOTOPbIe ONATh AOJGKHbI MpOHTH ONH-; 
CaHHbIM BbIMMe WHKJ pa3sBHuTHs. i 

TlockouKy IWeHTpaJIbHbIt KOHYC HapaCTaHHA IWBeTKOBO-JIMCTOBOH MOUKHI 
mo6era cnocoben AudpepeHuApoBaTbca B JleTHe-OCeHHee BpeMA B UBeTKH, eFo) 
cTauliHoe COCTOAHHe TOXKLeCTBEHHO HJM TOBOJIbHO OJIM3KO K TaKOBOMY ILeHT-- 
paJbHoro Konyca HapacTanua pocTroBolt mouku. A Tak KaK BTOPWUHbIM KOHYC! 
HapacTaHua He Auddepentupyerca B rok CBOerO BOSHHKHOBEHUA, TO OH B CTa-} 
JMHHOM OTHOWeHHH OTJMUaeTCH OT WeHTpaJibHOro KOHYyCa HapacTaHHA aHHoOH | 
I[BeETKOBO-JIMCTOBOH moukH. BepoaTHO, Ip BOSHHKHOBeCHHH BTOPHUHbIX KOHYCOB} 
HapacTaHHa U3 WeHTpaJIbHbIX KOHYCOB HapaCTaHHs! B_ I[BeTKOBO-JIMCTOBBIX | 
mOu“KaX IIPOMCXOAAT KaKuwe-TO KauecTBeHHble u38MeHeHHA. M HaoOopoT, mpu 
BOSHHKHOBeCHHM ICHTPaJIbHbIX KOHYCOB HapaCTaHHA IBeETKOBO-JIMCTOBBIX MOUeK 
3 KOHYCa HapaCTaHHA POCTOBOH MOUKH TaKHX KavYeCTBCHHbIX H3MeCHeHHH, BH) 
JMMO, He Mpoucxoyur. | 

B 3TOM OTHOUMIeHHH MHTepecHbIt tbakT pocTa «OMOJIOXKeHHBIX» MOOerOB U3) 
wBerkopol nouku mpuBognt II. [. Wurr (*). B nognucn k pucynKy 99 on NuWer: 
«I]pHBuBKa UBeTOUHOH MOUKH Ha MOJIOQOM NOBOe (AMUKe) BbISbIBAeT Pe3KOe Ti 
BeCbMa lOKa3aTeJIbHOe OMOJIAXKUBAHHe ITHX IPHBHTbIX BOSPaCTHO CTAapbIX Ya- 
cTeli». Ho u3BecTHO, UTO CTaMHHO CTapad YaCTb pacCTeHHA, NPHBUTaA Ha CTa- 
JMMHO MOJIOj0e pacTeHHe, NO BJIMAHHeEM ero He OMOJIaxKHBaeTCA, He Tepe 
CBOHX CTapbIX KayecTB. Ha 9TOM OCHOBaHO BCe BereTaTHBHOe pa3MHOKeHHe} 
NJIOMOBBIX KYJIbTYP POCTOBbIMH NOUKaMH, B3ATbIMH CO CTaNMHHO CTapbIx uacTeh 
pacrenusa. CileqopatesibHo, onucanuoe I]. I. Iurrom «omosioxenne» IWBeETKOBON 
NOUKH MpPOH3OWIJIO He NO BJIMAHHeEM MOJIOLOFO NOABOA, a 3HAYHTeJIbHO paHbille, 
JO NPpHBUBKU, B MepHO BOSHHKHOBeHHA BTOPMUHbIX KOHYCOB HapacTaHHa, 3 
KOTOPbIX H BbIpOCJIM yKa3aHHble moOern. I]pu sTOM BTOpM4HbIe KOHYCbI Hapa- 
CTaHHA (MOCIe MpHBHUBKH WBeTKOBOH MOUKH Ha MOJIOQOH MOBO) CMOrsIM 3a 
OCeHHe-3HMHe-BeCeHHHH NepHO MpOHTH JIMMWb CBO exKeFOQHbI WHKJI pasBuTHA 
WM JOCTHTHYTb YPpOBHA CTaMHHOrO pa3sBHTHA MUKA B MeCTe MPHBUBKH, T. e. 
B 3HaUHTeJIbHOH CTeNeHH «COXPaHHTb CBOIO MOJIOJOCTb». 

B ecrecTBeHHOM OOcTaHOBKe BTOPHUHbIe KOHYCbI HapacTaHUA IBeTKOBO-JIH- 
CTOBbIX NOYeK MaTepHHCKHX paCTeHHH Ha MpOTAKeHHH OCeHH MepBoro rofl, 
3HMbI WM BeCHbI CJlelyroulero roa NOBepralorcesnA JeHCTBUIO MOHM2KeHHbIX TeMMMe- 
paTyp, NpOxoJa ompeseseHHblit 9TaM CBOerO pasBUTUA. OTO aeT BO3MOXKHOCTH | 
pacTeHuio JieroM CCbOpMUpOBaTb 3 BTOPHYHbIX KOHYCOB HapaCTaHHA HOBHIe ILBeT- | 
KOBO-JIMCTOBbIe MOUKN. Ecsim WepeHecTH pacTeHve B YCJIOBHA MOBbILICHHbIX TeM- 
nepatyp (15—20°), To WHKJI pasBUTHA Hapyllaeres, (POpMUpOBaHHA WBeTKOBO- | 
JIMCTOBBIX NMOYeK He Mponsoliner. | 

Takum o6pasoM, NOHHKeHHbIe TeMMepaTypbI, MO HallleMy MHeHHIO, HeOOxo- | 
AUMbI perk le BCero [WIA HOPMAJIbHOFO Pa3sBHTHA BTOPHYHbIX KOHYCOB Hapacta- | 
HUA, Oe3 uero pacTeHHe He CMO%KeT (OPMUPOBAaTb IWBETKOBO-JMCTOBbIX TOUeK. | 
PopmupoBanne xe IBeTKOB, KaK M3BeCTHO, MOXET MPOUCXOAMTH H Up MO- | 
BbILeHHbIX Temlepatypax. HW. A. Kosomuer (*) BbispBadl BTOPHUHOe WBeTeHHE | 
y AOJOHM, MOUKM C WBeETKAMM KOTOPOH He MOsBeprasuch elicTBMIO MOHM2KeH- 
HbIX Temnepatyp. Jia u camMu *akTbI BTOPH4HOrO UBeTeHUA Y PacTeHUil, WBeTKA 
KOTOPBIX (OpMUPyIOTCA JIeTOM MPH NOBBILICHHBIX TemnepaTypax, HarsaqHo 
NOLTBEPKAawT 9sTo. ' 

C TOUKH 3peHHA BbIABHHYTOFO HAMM HOJOXKeHAA Jerko OObACHUMA IpHposa | 
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BTOPpH4HOrO (JeTHe-OceHHero) WBeTeHHA. HuKkakoro cTapeHHA UBeTKOBBIX T10- 
eK, Kak 970 cuutaeT JI. 1. Ceprees (*), sgecb Her. Beh uBeTKu B NOuKaXx pas- 
BUBAaIOTCA W3 WeHTPaJIbHbIX KOHYCOB Hapactanus. Tlocmequue, Kak yxKe OTMe- 
WaJlOCh Ble, IMOO ABJIAIOTCA MPOLYKTOM JeATCMbHOCTH WeHTPasIbHOrO KO- 
HyCa HapaCcTaHHA pocTOBOH moyKH (Ha MOOerax), HOO BTOPHUHBIMH KOHYCaMH 
HapacTanua (Ha nloqyuiKeax). HU te u Apyrue npowlwH nepvok nonwxKeHHBIXx 
TeMllepaTyp B OCe€HHe-3HMHe-BeceHHee BpemA. Te HJM HMHbIe HeOJaronpuATHBIe 
yCIOBHA B JIeTHHH MepHoy (OTCyTCTBHe NOJHBa, MOBpexTeHHe JIMCTbeB rpayoM, 
rasamMu u Ap.) (*°") MpHBO_AT K MOLaBAeHHIO POCTOBbIX Mpoleccos u K YycH- 
JeHHio Mpoleccos AudpepenwualHn 3eMeHTOB WBeTKOB B MOUKax. I]BerKn 
NpOXOJAT UWHKJI CBOerO pa3BHTHA 3a OO/ee KOPOTKHM, 4eM OOBINHO, MepHor 
M MIpH HaCTyMJIeHHu 3aTeM OarOnpHATHBIX YCJIOBUi (MOMUB UM Ap.) NoABJAeTCH 
Tak Ha3bIBaeMOe BTOPHYHOe WBeTeHHe pacTeHuit. 

Mbr cunTaeM, UTO MepHO MOKOA WBeTKOBO-JIMCTOBbIX MOUeK HY2KHO paccmat- 
PHBaTb KaK NepHO NPOXOXKMeHHA BTOPHYHbIMH KOHYCaMM HapacTaHua cTalun 
MOHM2KeEHHBIX TemMepatyp (HOO cTaHHHbIe H3MCHCHHA, KaK H3BeECTHO, MpOHCXoO- 
WAT B TOWUKAaX pocrTa). 

_ BpicKa3aHHoe 3eCb NOJIO*AKeHHe O eXKETOAHOM CTAXMHHOM PasBUTHH ILBeTKOBO- 
JIMCTOBBIX MOUCK IJOLOBbIX H APOMHbIX pacTeHHH TpeOyeT aJIbHelilero BCecTO- 
POHHero H3yueHHA. 


Tlocrynuso0 
SL Vi 1957, 


UMTMPOBAHHAA JIMTEPATYPA 


1 A.C. H620Kk0B, Cenexuua mpeBecupix nopon, M., 1952. ? JI. HW. Ceprees, 
3pHocMBOCTR pacteHuli, M., 19538. °C. UW. Mamxkuun, Tp. Boponexck. roc. yHMB., 
#2, 1 (1955). 4E.C. Mopos, Tp. Bor. uxcr. um. B. JI. Komapoza, Oxcn. 6or., B. 6, 295 
1948). °&® A.C. Hectepos, JAH, 108, Ne 4 (1956). 8 TI. fT. Wurt, Buonornue- 
>KHe OCHOBbI arpOTeXHHKH MviofoBomcTBa, M., 1952. 7W. A. Konomueu, Arpo6uono- 
sya, Ne 2, 38 (1948). §C.O. Waaunueseku it, Kypu. Pyccx. or. o6m., 10, Ne 1—2 
1925).; Cos. 6ot., Ne 4 (1937). ® H. H. Taaaxos, [Ipupona, Ne 1 (1937). 2° JI. M. 
beprees, [Ipupona, N 3, (1955). UB. UW. Toarawes, Ipupoga, Ne 1 (1954). 
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@H3HOJIOTHA PACTEHHM, 


A. A. MAJIDILIEB 


PHTM PA3BHTHSA AMKOPACTYUIHX PACTEHHM B CBA3K 
C OCOBEHHOCTAMM CBETOBOLO PE)KHMA B BbICOKOLPOPHbIX 
SOHAX 


(IIpedcmasaeno axademuxom A. JI. Kypcanoeom 21 X 1957) 


B Kommulekce yCJIOBHH BbICOKOFOpHOH cpesbI HavOoJlee SHAUHTEJIbHOe BINS 
HHe Ha XO pa3BHTHA pacCTeHHH OKa3bIBaloT Ba takTOpa — CBeT HM TeMMepa 
typa. Vispecrnoe coueTaHve MX ompeseineT Kak XapakTep HM HallpaBJieHve 0¢ 
MeHa Bel[eCTB, TaK H 3aBHCHMbIX OT OOMeHa MIpOWeccoB pa3sBHTHA, MpoTeKaKi 
IHX BbICOKO B ropax HHaye, Yem BHH3Y. MccsieqoBaHHA, NPOBOAMMbIe MO BbICO 
HOMY IIpousiio B TeyeHHe pxJa Jer B ropax ceBepHoro CKJIOHa SanafuHoro Kay 
Kaa (TeGepAHHCKHi 3anmoBeqHHK, 43° C. WI.), NOSBOJIMJIN HaM yeJIMTb BHHMAH 
MaJIO H3YYeHHOMY BOMpOcy BbIACHeHHA PHTMAa Ppa3sBHTHA HKOpacTyWHx pacre 
HHH B pa3Hblx 30Hax. HaOwoqeHuA 3a BUaMH, NpOW3pacTalouluMH B ecTect 
BeHHbIX YCJIOBHAX, a Tak%Ke Mepeca2%KeHHbIMH C OJHHX BbICOTHDIX YPOBHeH 
Apyrne, BeJMcb B JIecHoM mosce (1330 mM), B HMxKHeH (1950 M) Hu Bepxneé 
(2400 mM) uacTru cyOasbnulickoro mosca, B HwKHeadbnulickom (2700 m) 
yaCTHUHO B BepXHeaJibnuckom (3000) nosice. 15 BuAOB MHOTOJIeTHUX pact 
HHH MepecaxkKuBaJucb B OOpaOoTaHHy!o NMouBy, NO 20 SK3eMNJIApOB WaHHo! 
Bula C Kaxkloro ypoBHA. C Weblo HCKJIOUCHHA HHIMBUAYyaJbubIX pasJIHU) 
ocoOei pacTeHua (3JlaKH) KJIOHHpOBaJIMCb Ha 4 YacTH HM paccarkuBaJINcb Ha 4 pal 
HbIX YpoBHAX. J[pyrue BUAbI, He JoMycKaBliMe KJIOHHpOBaHHA, Opasincb Cc o} 
HOrO MeCTOOOHTaHHA IWeJIbIMH 9K3eMiJIApamu. B Ta6. 2 oTpaxkeHbl CBH 
PHTMA Pa3BHTHA Yepes Tok NocNe NepecaKH; ITH LaHHble MOATBEPKeHbI Ma?! 
pHaJlaMH TpexJleTHHX HaOuOZeHHH. | 

Peskoe H3MeHeHHe YCIOBHH Cpebl C BbICOTOH MOXKHO BUeTh 3 COMOCTAaB.) 
HHA TeEMMepaTyPHOFO HW CBeTOBOrO pexKUMa Ha Pa3HbIX YPOBHAX. CpeqHaAn Tem 
nepatypa Bosxyxa 3a wero (VI—VIII, 3a 3 roma) cocrapnana na 1330 m 14,5) 
Ha 1950 m 13,2°; na 2400 m 10,0; na 2700 m 9,0; na 3000 m 6,1°.B Teuen: 
4 mec. BereTallHH Temlepatypa Bo3qyxa HMxKe 10° Gpita Ha 1330—1950 m 4 
6—9 uac. B CyTKH, a Ha 2400—2700 m — ne menee 14—17 uac. Oguako nos: 
WeHve TeEMMepaTYPbI BO3yXa HW NOUBbI BECHOH, MocJie CxOJa CHera, B 30He 19504 
2700 M uacTo UNIO Goulee HHTeEHCHBHO, 4eM Ha ypoBuHe 1300 mM. 

OcoOeHHOCTH CBeETOBOFO pexKHMA B BbICOKOFOPHBIX 30HaX paca aa 
3eCb B CBA3H C NPMCMOCOOUTebHOM K HEMY PpeaKIMel WHKOpacrywux pacrenu 
Hauaso Bereraltuu C BbICOTON 3ama3AbIBaeT BCJIeACTBHe MO3Hero Cxoa CHer. 
MOSTOMY Pa3BHTHe pacTeHHU y OOJIbINMHCTBAa BbICOKOFOPHBIX aOOPHreHoOB Mpor| 
KaeT MpH OOJIbiel AIMTeMbHOCTH JHA, YeM B HWKHUX NOAcCax. [lepByro novI0BHE! 
cpoeH BereTalluu (10 KOJOWeHHA HIM OyTOHMsalluu), COBMaalouLyIo C GouW 
BbICOKMM MOJIO*KEHHEM COJIHWa Hall TOPH3OHTOM, MHOTOJIeTHHe pacTeHHsA B BBIC! 
KOPOPHBIX 30Hax (cBepx 2000 M) mpoxoysT mpH GoubMem HanpsxKeHHH cove! 
HOM SHeprHu, 4YeM, HallpHMep, Ha ypoBHe 1330 m. Wurencusnocrb payually 
(B KaslopHax 3a MuHyTy Ha | cm? ropu30HTatbHOl noBepxHocTH), 6e3 yuet 
BJIMAHHA aTMOcHepbl, B 9TOM CJly¥ae yBesMUNBaeTcA Ha 5—12% aHUb 3 
cyeT CBHra CpOKoB BereTallHu. Bularofaps Hapacratouel JuIMTebHOCTH Hl 
CyTOUNad CYMMa TeliJla COJHEYHOH SHEprHy B WeIOM NoBbiilaeTesA Ha 15—20% 
EcJiM 2Ke yuecTh BJIMAHMe aTMOCHepbl, TO CUBHTH Bererallun ¢ BHICOTOL HMert 
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elle OouIblllee 3HAYeHHe, TAK KaK U3MeHEHHE BHICOTHI COJIHILECTOAHUS H yrou na- 
AenusA JYueH OMpekeMAOT AAMHY MYTH MOcAeAHUX CKBO3b TOsULyY aTMocdepEl, 
TeM CaMBIM YCHJIMBaA Pa3sHuy B HHTeEHCHBHOCTH palNalluu, MOJy4aemoili pacre- 
HHAMH Ha Ppa3HbIX BbICOTAaX. 

HanOoubulee 3HaueHHe HHTCHCHBHOCTb CBeTa HMeeT JIA pacTeHHii B Mepnoy 
OOpas0BaHHA MOJIOBbIX KJI€TOK, KOTODbIli H3BeCTEH KaK «KPHTHYECKHIi» He TOKO 
MO OTHOLWeCHHIO K HallpAXKeHHOCTH CBeTa (‘), HO TaKiKe HM K BMaKHOCTH TOUBBI (°) 
M ApyruM dakTopaM. Oror nepHox y aOopureHoB BbICOKOrOpHHIX 30H (2000— 
2700 M), B YaCTHOCTH y 3/1aKOB, MpoTeKaer B Oovlee OarOnpHATHBIX CBETOBBIX 
YCJIOBHAX, YM Ha ypoBHe 1330 M. Cuefyer TakxKe OTMETHTb, UTO Ha YPOBHAX 
2400—2700 M HHTeHCHBHOCTb NpAMOM paqualun (0 aKTHHOMeTpHueCKHM Ha6- 
JHOCHHAM 3alOBeHHKa) BO3PacTaeT B YCJIOBHAX Oes06NauHOrO HeGa ele Ha 
8—10% (a HHTeHCHBHOCTb CyMMapHolt paquaunu Ha 4—5%) BemencTBue yMeub- 
WIeHHA aTMOC*epHOro CJIOA CBbILe YeEM Ha KHJIOMeTp NO CpaBHennw c 1330 M. 

CyTounbit MpHxXol Jy4ncTol SHepruu OOBIUHO yBeJMUMBaeTcs B BbICOKOrOp- 
HbIX 30HAX Take OJlarofapA OobiWleH MpOROJMKUTeMbHOCTH NpAMOroO cowHeU- 
HOrO OCBelLeHHA B CHJIY OporpadwyecKHX NpHyHH (6OJlee OTKPBITHI FOPH3OHT). 
UccileqoBaHuad 3am0BeXHuKa BbIACHHJIM, YTO Aa yposneli 2400—2700 m B JaH- 
HbIX YCJIOBHAX OH MOBbIILAJICA 10 CpaBHeHHIO C WHOM JOJIMHbI (1330 mM) B Cpex- 
HeM (C yYeTOM YCHJIEHHA HHTCHCHBHOCTH cBeTa) Ha 16—18%. I]pumepnpie nox: 
CHeTHI NOKasbIBaJIH, YTO AHKOpactyuHe aOOpHTeHb! B BLICOKOFOPHOH 30He (2400— 
2700 M) B TepBOl NOJIOBMHe CBOeH BereTallMu MOJyYasM COMHEMHOFO TeMsa , JO 
50% Ooubule, vem B yCJOBHAX JoMMHbI (1330 m). : sia 

KoneuHo, peaJIbHbIe CYMMbI payvalluu Ha TOH UM HHOH BbICOTe ONpexewa- 
TCA elle OOJAYHOCTbIO, COCTOAHHEM aTMOC*epbl H HEKOTOPbIMH APVFHMH Mo- 
ACHTAMH, MOSTOMY MpOBOAUMbIe COOTHOWeHHA BeJIMYHH COJIHeYHOrO Tela Ha 
a3HbIX YPOBHAX TpeOyioT yTouHeHHA. B oOwacTax B8vlaxKHbIX BbICOKOTOpHH, 
‘ya OTHOCHTCA 3aMafHan uacTb KaBka3a, HeJIb3A HEMOOWeCHHBATb 3HaAUeHHe 
aKTOpa BJlaxKHOCTH, OOYCJIOBJMBaIOlllero CTeMeHb Mpo3spayHocTu aTMOcdeppl, 
i, CJl@QOBAaTeJIbHO, peryJMpytollero CHJy mpuToKa pafMauuu. Ho, take Jony- 
‘Kad Cepbe3Hble KOPPeKTHBbI B H3MCHEHUHAX OOULerO NOTOKA H3Jy4eHHA, CJleLyer 
PH3HaTb 3HAUNTEJbHOe YCHJIeHHe C BbICOTOM KaK HHTCHCHBHOCTH, Tak HW CyTOU- 
{OH CYMMBI TellJia cOJIHeUHOK paqualuu. HeoOxoyumMo yunTbiBaTb HW Henocpey- 
TBCHHOE TeMJIOBOe BOSZeHCTBNe paHallun Ha Camo pacTenue. Hayo noJiarats, 
TO POTOCHHTe3 HU Mpolleccbl pa3sBHTHA B BbICOKOPOPHbIX 30HAX B 3HAYHTEIbHO 
jOJIbIueH Mepe OMpeeJAIOTCA TemMMepaTypoH TKaHeH paCTeHHA, BOSHHKAaIOULeH 
[eNMOCPeACTBEHHO MOL BJIMAHHEM MHCOJAWHH, YEM TeMMepaTypow BO3sLyxa. Ta- 
<oe 3HaUeHHe JIYYNCTOrO MOTOKa MOATBepxKaeTcA onbiTamMu (*) ycnewWiHOroO BEI- 
aULMBaHHA paCcTeHHH Ha HeMpepbIBHOM OOJIYYeHHH JaMMaMM HakaJMBaHuA NPL 
TPUMAaTeJIbHbIX TeMMepaTypax Bo3sqyxa (qo —18°). Kerarm sametum, 4TO CouI- 
(euHbie JyuH Ha ypoBpue 2400—2700 m narpeBatoT noBepXHOCTb NoyBb! Jo 60°. 
Takum o6pa30M, OCOOeHHOCTH CBETOBOFO PexKUMa B Fopax NO3BOJAIOT NOHATH, 
(OUeMY, HECMOTPA Ha HU3KYIO TemMepaTypy BO3LyXxXa, MuKopactyuMe pacTenuA 

BbICOTOH YCKOPAIOT pa3sBHTHe HM COKpalllaloT MpOMOJKUTeIbHOCTh CBOeTO 
xu3HeHHOrO WukwJa. [locuieqnee, HeCOMHEHHO, COOTBeETCTBYeT OnOJOrH4ecKOH 
OTpeOHOCTH pacTeHHH, WpouspacTaiwlulux B YCJIOBHAX KOPOTKOrO BereTalHOH- 
oro nepHosa. CieqoBaTeJIbHO, B BbICOKOFOpPHbIX 30HAX POJIb CBeTOBOTO (ak- 
Opa B Mpolleccax pa3BUTHA pacTeHHH BeCbMa CYIMeCTBeHHa, H HanpAKeHHOCTS 
eTOBbIX YCJIOBHH ocTuraeT OoJbUIeH BeJMYHHbI, YeEM B HWKHEH YacTH Top 
JM Ha paBHHHe. 

Jina pacrennii, Kak u3BeCTHO, BaxHa (:pu3sHOOrMyeCcKad pasMallun (norso- 
[aeMasd MMTMeHTaMM MvJlacTHA), COCTAaBJIAIOWAaA JIMIUb NOJIOBMHY BCerO M3Jly- 
euua. MuTeHcuBHOCTb ee, onpeyeuiaioulad xof, oTOCHHTesa, YCHJINBaeTCcA 
pu ocBelenuu, OoraTOM CHHeE*HOJIeTOBLIMH JlyuaMu (°). Tlo Ha6sroqennaM 3a- 
OBCIHUKa, HallpsAXKeHHOCTh yJIbTpauowleToRoH palualtuu na ypoBsne; 2700M 

gpactaer (10 cpaBHeHuto c 1300 M) na 20%. OHako pOulb KOPOTKOBOJHOBBIX 
yueli HeOCTaTOUHO BBIACHeHa, XOTA USBECTHO, YTO OHM Salep2KUBarwT pasBn: 
we pacreHuli Wu BJIMAIOT Ha HX CHHTeTHYeCKHe Mporeccn! ( ). 


| 


| 
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HanOoubiiiee ycKopeHwe pasBHTHA AMKOpacTyuIMX (CpeM ecTecTBeHHOr 
TpaBocTosx) pacTenuli HaOMOfaeTcA B BepXHeH YaCTH cyOaJibnuuckoro Mosc 
a ypoBne 2400 M. 3yecb KoJomenne (uM OyTOHUsallMA) YCKOpAeTCA y OTHE 
HbIX BHAOB Wo 36 AHeli, nacrynaa B 2—3 1/, pasa Opicrpee, YeM Ha YPOBHA 
1330—1950 m (ra6m. 1); mepwox BereTallMH B IeJIOM (HO cospeBaHHA CeMsAH 
coKpallaeTca Ha MecCsi, u OovIbue. B auibrMiickoM Nosce yCKOpeHHe pasBUTH! 
HeCKOJIbKO yMeublilaetca. Ilo-BuyuMomMy, Co¥eTaHHe CBeTa H TelJla CKJa{bIB 
eTCH HanOoJlee ONTHMAJIbHO Ha BepXHeM Mpesede cyOasbuuucKoro Nosca, TOF, 
KaK BbIUIe COOTHOMeHHe MEKLY HapacTatoleH MOULHOCTbIO JIydMCTOrO NOTOKAa | 
tajarouleli TeMnepaTypoli Boslyxa (B nepHOs Bererauun Ona 3fecb nuxe 10° 
CTaHOBHTCA Jia mpolleccoB pa3BuTHA pacTeHHii Menee OJlaronpusaTHpM. H 


Taonnma 4 


Uncno jue OT Hayaia BereTalHH JO HaCTYMeHHA CJleLyIOWUNX das 


Ag ccna | Jlo weeTenua | Tio cospepaHua 
Bua BbICOTHbIe YPOBHH B M 

1330|1950|2400|2700|3000|1330]1950|2400|2700]3000|1330]1950|2400, 2700 
Festuca sulcata 50) SAR S4 1991) 23 79) 73! 1) 550) he) 1) 422) 24 ss 93 
F. varia —]| 54] 15] 20) 22; —| 78] 45] 56] 67; —| —|] 84 88 
Bromus variegatus —| 54] 45] 16) 20) —]| 78) 54} 54) 69) —| —} 8& 97 
Scabiosa caucasica =) 53°) 20/25) 27 | — |) —"| 65 1/651) 975) | — | 130) 4100) 93 
Polygonum carneum — | 42} 23) 24) 27] —| 62] 39) 36] 52; —| —}] 67 75 
Aetheopappus pulcherrimus —| 35] 24) —]| 27} —] 70} 58} 58] 59} —}| —|] 106 
Anthemis Rudolphiana —| 44) 20} —] 24} —| 71} 50} 47] 47) —| —] — — 
Pulsatilla albana —]| 24 5 7} —| —| 31] 114] 14] 23} —} —] 87 95 
Muscari racemosum 14 7 Oi Ae —— leo SUN adel 2et Zon) elie Boe 
Fritilaria lutea 4 5 8 11d] aaah SSO Eso 
Primula Ruprechtli —]|] 10} 3 Aa ee 7| 10} 145; —} —] 60 66 


HCKJNOYeHO, YTO JaJIbHeliWlee MOBbIMeHHe HallpAXKeHHOCTH CBeTa OKa3bIBae 
MeHbIUee BJMAHHE Ha PasBUTHe, HO BO3MOXKHO Tak2Ke, YTO 3fleCb CKa3blBaeTe 
TOPMOSALee BJINAHMe BCe BO3paCTaIOlleH MHTCHCHBHOCTH YJIbTpacuoJIeTOBY 
pawualun. 

Temnbl pa3BUTHA pacTeHul B eCTeCTBeHHOH OOCTaHOBKe pa3HbIX 30H MOK 
3biBaeT TadJ. |. 

Ilepemenujenve pacTreHuH B HOBY!O 30HY C ApyrMMu 9KOJIOrMYeCKHMH YCJI 
BHAMH, eCTCCTBCHHO, H3MeHAJIO Y HAX XO OOMeHA BeMLeECTB, YTO ONpeess. 
TaK2Ke H3MeHeHHe PHTMa pa3sBuTHA. B HOBOM MeCTOOONTAaHHH (asbl pasBHTH 
pacTeHHH CMelaJIMCb B CTOPOHY PHTMa, CBOHCTBeHHOrO aOopHreHaM TOM 30H 
Kyla OHH NepecaxkuBasncb. Ilostomy nepecesieuHe pacTeHuli CHU3Y BBepX BbISLs 
BaJlO yCKOpeHve MX PasBHTHA, a Nepenoc cBepXy BHH3 — HaOOopoT, 3aTArUBS 
Hue. Peskoe H3MCHeHHe PHTMa Pa3sBHTHA HaCTyMaJIO yxKe Ha Apyroi roy noc! 
Nepecaqku (TaOJ. 2), IpH4eM B a/b HeHIIeM (B OHTOreHese ) H3MEHEHUA Hapactad 
B TOM 2K€ HallpaBJIeHHH, B TeyveHue ABYX JleT NOJIHOCTbIO YpaBHUBasx PHTMbI pa 
BUTHA MHTPOAYUMPOBaHHBIX HM MeCTHBIX pacTenuH. MakcumMasbHoe ycKopeu 
PasBUTHA MepecaxkeHHbIX pacTeHHi HaOJNoJaJiocb B tase RO KOJOWeHHA (Ud 
OyTOHH3allMH), mpwuem Ha ypoBne 2400 m (mo cpaBHnenuto 1330 m) ono joxd 
muso No 20—36 Het. Ora pa3HHa HeCKOJbKO CrilaxKuBaJlach B 6oulee 103 
HUX (pazax, CocTaBJad or 8 Ko 23 Ane. HecomuenHo, Takoe yckopenue pasBuTu 
oOyCJOBJeHO TIpexke BCerO TEM KOMNJEKCOM GJlarOnpHATHBIX YCJIOBUM, KOTOPb 
3]\eCb MOPYT HCHOJIb30BaTb PacTeHHA OJlarofapA 3ano3faJioMy navaJly Bererd 
IMM, a Take OOJIbINeH MOATOTOBJIeEHHOCTH MOY“eK, HX BOZOOHOBJEHHA C oceH| 
npexbilyulero roqa. Ha yposue 2700 mM ycKopeune (Bo Bcex (pa3ax) CTaHOBHTC 
MeHee 3Ha4HTeJIbHBIM, XOTHA OOMlaA TeHeHUMA K STOMY COXpanseTes. C mepé 
HOCOM pacTeHHi CBepXy BHH3 CO3speBanne CeMAH Ha ypoBHe 1950 M, mo cpak 
HeHHMIO C Goslee BbICOKHMK 30HaMH ObIJIO 3aMefseno or 26 jo 45 AHeit. Han6owt 
lee 3aTArMBanhe pa3sBUTHA (Ha 1—|]1/, Mec). HMeJIO MecTO MpH nmepemenyeHH! 
pacrenmi 43 BepxueaJibnucKoro (3000 mM) nostca B secHoi (1330m). To mept 
18 0 


NAO vee 2 


BunsnHe NepeneceHusA pacTeHHi B Apyryl0 BHICOTHYIO 30HY Ha YNCIO AHeH OT 
Hatawla BereTaluH JO HacTyNeHHA CeyIOMNX has 


1 1 
Oo, 
Sie & Ce pene mata Jlo uperenna JLo cospepanua 
\ S g re HHA, OyTOHHsauuH 
Bux Reet BbICOTHbI€ YPOBHH (Kyjla NepeHeceHo) B M 
Aowk 
5 & &  |1330|1950|2400|2700|3000|1330|1950]2400|2700 3000|1380|1950|2400|2700] 3000 
Festuca sulcata 1330 44} 38} 20} —}| —] 88] 79| 64 
2400 35 || 33)| 46) 22.) — | 80) 591/254) 57 | — | — }101).96 | 90.) -— 
3000 | 73); —| —| —| 43] 98] —}| —| —| 64) 480} — | — | —|] 85 
Phleum pratense 1330 86} 85} 55} 66) — | 444/101 | 91] 92 — — 
1950 84| 73 | 64] 65] —| 141] 99] 95] 94 128 — 
Dactylus glomerata| 1330 67] 63} 44) —] —]| 87] —] 76 — 
1950 69} 68 | 33, —]} —] 93] 91] 64) —]| —] 124] 105) — | —] — 
Polygonum bistorta} 1330 St = Ad) | 38) 64 98) 188) 47 | — 1) — |) 
P. carneum 2400 41] 33] 12) 26] —| 60) 53} 43] 39) — | — | 103] 74 | 75) — 
Primula macrocalyx} 1330 LSP Sih) tl | 29)" Don sds |e — 
Pr. Ruprechtii 2400 15 9 0 2) —)| 48) 19 ff 9} —]|— | 102} 64 | 76) — 
Scabiosa caucasica| 2700 —| 45) 43) 32) —| — |] 79} 72} 72) —}— | 130} 110} 91 | — 
Aster alpinus EYE W 0) Wer), ees Obese mem N7e 6 arr PS ah (a (Pe 7 Pe MW 


llepexofla K HOBOMYy THIMy OOMeHa H H3pacxXOJOBaHHA CTapbIx MlacTHuecKUXx 
BeleCTB PpaCTeHHA B OHTOFeHese NpHOOpetaiwoT HHOH YCTOHUYMBbI PHTM pa3Bu- 
THA, COOTBETCTBYIONIMH HOBbIM YyCJIOBHAM. 


Te6epqHHCKHH Tloctynuao 
TOCYapCTBCHHbIM 3anOBeHuK 31 V1I1957 


LUMTHPOBAHHASA JIATEPATYPA 
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6a yma, JAH, 23,4 (1939). 4B. T. Kapmaunos, JAH,77,M5(1951). 5A. ®, 
Kaewuwuu, Pactrenue u cpet, 1954. § A. A. Manputmes JAH, 63, Ne 6 (1948). 
59, Ne 4 (1948): 112, Ne 1 (1957). 7B. A. Hosuxkos, Usp. AH CCCP, cep. 6uon., Ne 4, 
28 (1953). 
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Jloxkxayn Akawemuu Hayk CCOGr 
4958. Tom 119, Ne 1 


MW. ©. IOMAHOB 

PE3YJIBTATbI OBCJIEMOBAHHA HEPECTHJINUL 

ATJAHTHUECKO-CKAHJMHABCKHX CEJIbDAEM B 1956 r. 
(IIpedemasaeno axademuxom E. H. Haeaoeckum 3 VII 1957) 


B 1955 u 1956 rr. Tlonapupiii uncruryT ocyulecTBHJI WHMpoKoe OOcJleqoBa: 
HHe HepeCTHJMUL aTJaHTHUeCKO-CKaHAUHAaBCKUX CeJbfeH, OXBaTbIBaIOUlee OC? 
HOBHbIe MecTa BeCeHHEero Hepecta B MpefesiaxX MaTepHKOBOrO WeJbda CKaHyuHa- 
BUH, a TaK>Ke MesKOBOAHOH 30HbI [WlermanycKo-Opkuelickux ocTpoBos u Dapep- 
ckoro apxunesara. Paiion uccJleqopanuit B 1956 r. paciiMpuJica B 10xKHOM Ha- 
nipaBuJleHHu Jo ceBepHor rpynupt PeOpuscKux OCTPOBOB H Ha CeBep JO MeJIKOBOb 
o. Cépé. OdceqoBanue BCeli 9TOH OONACTH BHINOJIHAJOCh OJHOBpeMeHHO H 
3KCHELMUMOHHBIX cygqax «Akazemuk Bepr» u «IIpodeccop Mecstes». 

B cocraB KOMMJIeKCa MCCJeOBaHH BXOWMJIO H3syYeHHe MOAXofa mpelHepe- 
CTOBbIX CKOMJICHHH K HepeCTHJIMULaM, BbIACHeHHe yCJIOBUH H XapakTepa HepecTa: 
H ateKTHBHOCTH ero Ha OCHOBAHHH OOJIOBa JIMYMHOK, a TakxKe HaOJIOMeHHe 3a! 
OTXOJOM MOCJIeHepeCTOBbIX CKOMJIeHHH Cc MecT HepecTa. HanOoJlee JeTaJIbHbl 
HCCeOBAHHA MpOBOAMIMCb MO BbIACHeHHIO paciipeseeHHA JIMYMHOK cembaK.| 
IIpu-stom 8 1956 r. ocHOBHBIe yaacTKH Hepecta B Ipeseax MeJKoBosbs LHer- 
JaHICKUX OCTPOBOB HM 3alaqnHoro moOepexba Hopspernu of ocrpoBa Kapméii 
no Oauku XaabToOH OOceqOBaMCb NOBTOpHO yepes 20—25 Heli, a B palion 
@MapepcKoro apxuneJara jake TpPHKIp. 

O6/0B AMUMHOK CeJIb{M MpOU3BOLMJICA HXTHONJIAHKTOHHbBIMH CeTAMH H B OT- 
J@JIbHBIX CyYaiX MaJIbBKOBbIM JOHHbIM TpaJioM. MxTMomJaHKTOHHbIe CeTH 
Teslasucb U3 WemKoBoro ra3a Ne 140. [uamerp ocnoBanuaA KoHyca ux (80 cM): 
MO3BOJIA OO/IaBJIMBaTb cronO BozbI B 0,0 M*. Ha Kajol okeaHoJloruyeckor 
CTAHUMM MXTHOMJIAHKTOHHbIe CeTH ONYCKaJIMCb CepHHHO Ha Tpoce repkyuvlec Js 
OO10Ba OTACJIbHbIX TOPH3OHTOB Ip WHpKyJAWMM Ha MaJIOM XOjly CyQHa B TeUe- 
Hue 15 mau. MurepBaJl MexkaYy CeTKaMH B CepHH onpexessauica B OO M. [pu stom 
POPH30HTaJIbHbIM OOJIOB Yale BCerO MPOu3BOLMJICA 3 CeTAMH, OXBAaTbIBAaIOULUMH 
TOJLY OT moBepxHocTH WO 100 mM. Bo Bropyio NouJIOBMHY alipeJia HapsAy Cc UXx- 
THONJAKKTOHHBIMH CeETAMH B CepHiO BKJOUaJICA PHHT-TpaJl AuamMetpom 160 cm 
u3 WelKkoBoro ra3a Ne 71, ocHoBaHHem B 2 M®. 

B 1956 r. o6cmeqoBaHa 3HauHTeJIbHO OoJIbUIaA TlOWakb HepecTHIMM Hi 
coOpaHo OoOJbIlee KOJIMYeCCTBO HXTHOMMAHKTOHHBIX mpo6, uem B 1955 r.(3)., 
Ec B 1955 r. Opivio BEITOJIHeHO 94 KOMIJIEKCHbIX OKeaHOJIOrH4ecKUX CTaHWHH 
M coOpano 224 mpoObl uxTHOM/aHKTOHAa, TO B 1956 r. B TO xe BpeMA CeaHO 
219 okeaHoslormueckux CTaHuMi u coOpano 592 mpoObl uxTHOoMJanKkTona. Kpome 
Toro Cc 3 Ho 7 alpeJiA B HaYYHO-HCCJIEMOBATeJIbCKOM pelice Ha GOJIbINIOM pbIGOJIOB- | 
HOM TpayJiepe Ne 96 «Poccua» B patione Jlodorenckoro MeJIKOBOJbA BbITOJIHeHO 
6 cranuuit wu coOpano 20 mpo6 uxTwonmaHKTona (cM. Kapry—puc. 1). 

B pesyibtaTe paOor BbIABJIeHbI paHOHbl HaMOosee MHTeEHCMBHOFO Hepecta U 
OOHAaPyKeHbI PasJMYMA B pasMePHOM COCTaBe JIMYHHOK M0 OTe/IbHBIM palionaM 
(raOn. 1). 

B pesybTate WMpoKoro OOceqOBAaHHA HEpecTHJMUL ONpeeMHMCh CueLyto- | 
UlHe OCOOeHHOCTH Hepecta u 9qxpeKTHBHOCTH eFO B OTAe/bHbIX PalioHax: | 

|. Hepecr Bo Bcex o6cJleqoBaHHbIxX paiioHax MpoOXxoMUJ ApyXHO HU HeECKOJIKO | 
panbule, dem B 1955 r. Oro nosrBepxasiocb KaK MpakTHKOl MpOMbIcJa, TaK 4H | 
3aMeTHO OO/IbLIMMH pasMepaMH JIMUHHOK B OHH H Te 2Ke CPOKU B KaxK OM paiione. 

2. OcHoBHol HavOoslee MaccoBblit HepecT cebu y 1oro-3anagnoro mee | 
pexkbsa Hopperuu Obi 3HauuTesbHO CMeleH K CeBepy Hi TlaBHEIM O6pa30m TIpo- | 
XOMHJI Ha fOXKHbIX Oankax HopspexcKoro memkoBoyba — Jlaurpyug, Borpyuy 
ui l'punrapene (pation IV). K cepepy 2xe — na Oankax @pelia (pation V) u oco- | 
Oenno Xatbren (pation VI), a takxe Cxmuna (palion VII) — xkonuuectBo | 
JMUMWHOK CeIbIIM YMeCHbINaJIOCb. 
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3. Cpoxu HepecTa B OTJeJIbHbIX PaHOHax He CoBMaaioT. Tak, B paiione 
epepHol rpynnbt PeOpuzckux ocrposos (palion IX) maccoppiii Hepecr cembyu 
II MpHypoweH K 30He MeJKOBOAbA C TviyOuHamu He Ooviee 100 m u, cyqa m0 
'A3MePaM JIMYHHOK, TpoxoAus Mexyy 10 despana u | Mapta. Ha negemo nosxe, 
O cpeHHbI deBpasia o 5—10 mapra, nporeKaslo pasBuTue Hepecta B 10ro- 
anaqHow uactH Opkuelicko-M[ernanycKoro MemkKoBogbs, BKOUaK Orrep-an- 


Pacnpeasnenne AWNKHOK CenAbAK NO Pasmepam 
n M a Ma 

29.1N- 4.1V 68 10,30 3-7 1V 16386 10,10 

409 XII A 18-19.1V 7180 9,88 | VIII 30.1V-2.V 20 11.95 

AI 28.1V-2.v 324 11,76 | \ 

j y Noe 


oT: 


Nall 28-29.1V 918 12,79 
\ 28-1l-4.1V 2195 11,37 VARS 
384 20 A A\18-22.1V 1281 11,91 
re) t it 


-» 26-28.I1 2104 9,92 
MV 122 1,10 


29-3).11) 3776 10.63 


vi 4 27-28.1V 1096 12,61 


Vv 29 IN 2266 1112 
25-26.1V 296 14,17 


40) 12777 9,29 + a 
x AS 24-26 Il 12 ’ + | eee 
9.1V 620 10,39 


29.111-1.1V 63464 10,50) 
24.1 204 14,36 


wp tase ponnyennng 


9-10.1V 1266 12,73 
1 


—" 


ACNPEAENCHHE AHYHHOK CenbAhK NO pasmepamM| 
a mM 

28.1N-2.1V 42 10,26 

23-24.1V 4602 11, 


27 


Puc. 1. PacnpemesleHve HX THOMJIAHKTOHHBIX JIOBOB C HaJIMUMeM JIMYHHOK CesIbAW. a — 9 — HXTHO- 
IIAHKTOHHbIe CTAHUMH; @ — 6 — 9KCMequUMOHHOe cyfzHO «I podeccop Mecates» (a — c 24 III 
10 4 1V, 6 —c9 IV no2 V, e—c9 IV no 2 V — nostopHo na cTaHunax a); e — e — axcneqlu- 
IMOHHOe cyfHo «<Akanemuk Bepr» (e —c 29 HI no 4 1V, d—c 18 no 20 IV, e —c 28 IV no 


2 V); 2c — BPT «Poccua» c 3 no 5 IV; 3 — m — u306aTHI: 3 — 100 m, u — 200 m, x — 500 o, 
a —1000m, mw — 2000 m. Pumcxkue nudpbi—NoNe patouoB Hepecta») ; OHH Ke NOKA3AHbI HA KPHBbIX, 
rye n- — oOuree KOMUeCTBO NOMMAHHbIX WH4HHOK, M — cpeqHAA JMHa JMUHHOK B MM 
ky (pation X) u elle 103%Ke, CO BTOPOH MOJOBUHbI (PeBpasIA MO CepeMMHbI MapTa, 
3lOJIb CeBepO-3anafHOro CK JIOHa MesIKOBOAbA MetianycKux ocTpoBos (pation XI). 
Haudasio Ke HawOoJIee MaccoBOro Hepecta CeJIbAM B lpeesiaxX BOCTOUHOM 4acTH 
MeKOBObaA HlermanyqcKux OCTpOBOB MW B YaCTHOCTH Ha OaHKH Buku (pation 
XII) na6moganoch 21—22 teppaa uM HeCKOJIbKO paHbille, YeM Ha MeJIKO- 
30/be K CeBepo-sanazy or WlermaHyckux ocTposos (pation XI), uw mo3xKe, 4eM 
310JIb BCero 1oro-3anayHoro noOepexba Hopzeruu (paliounr I—VI). Hexoropoe 
ACKJIOUeHHE MpecTaBJIAeT yuaCTOK MeJKOBObA, MpusJeraioulero K Cérue- 
pbopAy (pation III), rye HepecT mpouCXOAMT OTHOCHTeJIbHO 1032Ke, 4EM B IIPH- 
MerarouluX K HeMy palionax Hepecta. HanOovlee mo3qHui HepecT Mpoucxo_UT 
B MeJIKOBOAHOH 30He @apepcKoro apxunedara (pation XIII), rye maccospie 
IOLXOMbI HepeCTOBbIX CKOMJeHui cestbyu B 1956 r. HaOOaluch B TeyeHHe 
3TOPOH OJOBHHbI MapTa. 
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Ta6Omuna 1 


Pa3MepHbIii cocTaB H 4HCJO JIMYHHOK aTJaHTHYeCKO-CKaHMHaBCKOH CeVIbAH, 
BBIJIOBJICHHBIX B Pa3Hble CpOKH Hepecta B 1956 r. 


IlpoueHTHoe coOoTHOWeHHe JIHUHHOK 


‘ Uucs0 Cpenuas | 
flere Iara HUHHOK | JJIHHa, MM) 
REPOS ES 6—10 mm | 141-15 mm | 16—20 mm %, 
it Sy ON, 63,1 36,9 _ 6,2 6495 10,32 
I] 21V 48,2 51,8 — — 27 10,46 
Ill 28 I1I—2 1V Bilge 42,8 _ _— 42, 10,26 
IV 29 I1I—1 1V 55,8 44,2 — Sl) 53464 10,50 
Vv 29 Ill 21,3 Testi — 2,1 2256 nb Re) 
VI 29—31 Ill 48,3 Slay — 3,6 3775 10,53 
Vil He Oo6cNeC€ROBAH 
Vill 38—5 IV 70,2 29,8 | — 1,6 1636 10,10 
IX He 0o6cHe€ROBAH 
X 24— 26 III 89,4 10,4 0,2 12,3 42777 9,29 
XI 26—27 III 78,5 AGS _— 20,2 21004 9,92 
XII 28 III—4 1V 17,8 81,7 0,5 Pail 2195 selaey| 
XIll 29 IlI—4 1V 56,5 43,6 = 0,4 55 10,30 
Bcero 24 II—4 IV 63,0 37,0 — 100,0 103726 10,38 
I 23 1V 12,9 86,4 0,7 9,0 1764 12,44 
II 23 1V 10,8 86,5 ed | 0,2 37 12,73 
II 23—24 IV 46,0 Layllis®) Zi 23,5 4602 aa Ways 
IV 24 IV 2,5 76,8 20,7 1,0 204 14,36 
Vv 25 —26 IV 4,8 69,4 25,8 1,5 295 44,17 
VI 27—28 1V 4,8 91,0 4,2 5,6 1096 4264 
VII 28—29 1V 11,3 79,5 9,2 4,8 918 12,79 
Vill 30 IV-2V 20,0 75,0 5,0 0,4 20 11,95 
IX 9—10 1V 13,4 80,2 6.7 6,4 1255 12,73 
x 9 IV 61,3 38,1 34 34 620 10,49 
XI 18 IV 33,6 66,4 rks 0,6 122 11,10 
XII 18—20 1V 19,0 12,9 84 6,6 1281 11,94 
XII 18—20 1V 77,0 23,0 Z 36,0 7075 9,88 
XI 28 1V—2 V 33,6 59,6 6,8 1,6 324 11,76 
Bcero O12 V I) 45,3 51,5 3,2 100,0 19613 | 12,45 


4. IIpu noBropHolt mpoBepke OCHOBHBIX YYaCTKOB Hepecta uepes 20—25 Hel 
YHCJIO JIMYMHOK CeJIbIH BO MHOFO pa3 YMeHbIIMJOCb 10 CpaBHeHHIO C JaHHbIM 
MepBHYHOrO OOcJeOBaHHsA TeX we yYacTKOB. Ha6soyaemoe peskoe yMeHbILeHH 
KOJIMYeECTBa H 3aMeTHO OOJIbIIMe PasMepbI JIMYMHOK IPH BTOPHYHOM OOcJIeqOBa+ 
HHH OOYCJIOBJIeHbI, C OMHOH CTOPOHbI, pocToM, a C Apyroli,— CHOCOoM Hx Te4e- 
HHeM C Ooslee 1OX%KHBIX YUACTKOB Hepecta. SamMeTHoe OTCTYMJeHHe NpescraBsJsAe 
YMeHbINIeHHe CPeQHHX Ppa3MePpoOB JIMYMHOK Ip BTOPHYHOM OOCJeOBaHHH MeJIKO+ 
Bowbx Papepckoro apxunevara c 18 no 20 anpeaa Onaroxapa Tomy, uTO Gone 
KpyMHble JIMYMHKM MpH NepBom oOcJleqoBanHu (Ha 16—20 qHeli panee) B OCHOB-+ 
HOM ObIJIH IIPHHECeHbI TEYeCHHEM C MEJIKOBOAbA OaHOK, pacHOJIOXKeHHIX K 1OFO4 
ganany or Mapep, rye HepecT MpOXOAM 3HayHTebHO paHbille. | 

5. Teorpatbwyeckant pa306nleHHOCTb OTAeJbHBIX paliOHOB H pa3JIMU HbIE 
CpOKH HepecTa, B 3aBHCHMOCTH OT pa3HbIX YCJOBUM Cpefbl B KaxKJOM H3 HHX, 
larOT OCHOBAHHe, TaK 2e Kak HB 1955 r. (1), mpeqnodaraTb HaJIMYNe OTAebHBIX 
mJieMeH B cocTaBe OOmlero cTaa aTJIaHTHYeCKO-CKaHJMHAaBCKHX CeJibjelt. | 

6. Moujuocrb monouHeHua OOuyero samaca CelbqM B pesysbTaTe Hepecta 
B 1956 r. Bo Bcex palioHax OpbiJla 3HauHTebHO Ooubie, uem B 1955 r. | 

Hlomaipubl Hay4dHO-HCCIeOBaTebCKHIi Ilocrynuso 


Mucturyf mopcxoro ppi6noro xo3siictBa uv OKeanorpadun 26 VI 1957 
r. Mypmanck 


WHTMPOBAHHAS JIATEPATYPA 
7H. 1. IOonanos, JAH, 112, 6 (1957). 
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Hoknayn Akayemun nayrk CCCP 
1958. Tom 119, Ne 4 


IKCHEPHMEHTAJ LHASA MOPPOJIOLH A 


A. A. ®PHEHWTEMH 


CEKPETOPHAS ®YHKUHA NEPEXOJHOrO INKTEJINSA 
WH PHCTOTEHETHYECKAA AKTHBHOCTb CEKPETA 


(ITpedcmasaero akademuxom H. H. Ill maaveaysenom 6 XII 1957) 


B npempiqyujux cooOuyenuax (1°) Obisilo MOoKasaHO, 4TO OCTeoreHeTHYeCKaA 
AKTHBHOCTb MepexOAHOro SNUTeIHA, KOTOPad BLIABJIAeTCA B IKCIEPHMEHTAJIbHbIX 
yCJIOBHAX, CBASAHA C H3BeCTHbIMH CABHTaMH B AuddepeHWupoBKe SMMTeMaJIb- 
HOrO IJlacTa. OTH CBHI CJleqyeT pacleHHBaTb Kak NOKasaTeJIM CeKpellMH, Ha- 
MpaBJIeHHOH W3 SMWTeHA B NOeKallyio COeAHHUTeJIbHYIO TKaHb. M3yuenue 
rMcToreHesa KOCTHOH TKaHH, HHAYUMpOBaHHOH nepexOHbIM 3SmHTeJIMeM, Laer 
CepbesHble OCHOBAHHA CUHTaTb, YTO OCTeOreHeTHYeCKHH (hakTOp BbieJAeTCA 
B XOJe 3TOrO CeKpeTOpPHOrO Tipollecca, BO3HMKalollero B IKCIePHMeHTE. 

C [pyro cTopoubl, Kak y2xKe yKa3bIBaJlocb (*), B TeX TpaHClJlanTaTax mMepe- 
XOJHOPO SIMTeIHA, Te pasBuTHe KOCTHOH TKaHH HHAYUupyeTcaA BOKpyr 93nu- 
TeJIMaJIbHBIX WHCT, MOXKHO HaOJOaTb CeKPelHiO H3 IIMTeMA He TOJIbKO B MOL- 
‘JlexKally!O COCMHUTEJIbHYIO TKaHb, HO HW Yepe3 NOBEPXHOCTb MJlacTa B MOJOCTb 
muctTbl. OObeKTOM ceKpelMH ABJIAIOTCA MOJMCaxXapuAbl (He OKpaluMBaloulneca 
‘MYIMKapMHHOM) H XJIOMbeBHAHOe OeJIKOBOe BeILeCTBO; B pe3YJbTaTe B WHCTaXx, 
BBICTJIAHHBIX M€PeXOHbIM STUTEJIMEM C HE3aBeplieHHOH LuddepeHunpoBKol (1), 
‘CKalJIMBaeTCA TpospauHad %KeJITOBaTad %KuAKOCTb. EcTb oCHOBaHHA Npesnovia- 
TaTb, TO B MOJIOCTb WHCT MOCTYMaIOT Te KE BellleCTBAa, YTO HM B MOMNexKalllyio Co- 
€JMHUTeJIbHYIO TKaHb, H UTO, CJleQOBaTeJIbHO, B CeKpeTe, HaKallJIMBarollleMca 
B IMCTe, COJepxHKUTCA CSbakTOP UH CakTOPbI, BbISbIBAIOWIMe OCTeorenes. 

B cBA3H C H3JIOXKEHHbIM BO3HUKaeT HEOOXOAUMOCTH CHeWHNaJIbHOrO H3yYeHHA 
‘CeKpeTOPHOH aKTHBHOCTH MepexogHoro snuTeMA. Peub ujeT pH 9TOM He O CeK- 
“pelluu OTJebHEIMM OOKaJIOBHAHBIMM KJIeTKaMH WJIM HX KOMIIJIeKCaMH, OOpa- 
“SYIOWLHMH Oovlee UJI MeHEe CJIOXKHbIE AHKETe3bl BCOCTABe CJIH3HCTOH OOOJIOUKH, 
‘HO O CekpeTOpHOH (byHKWHMH BCero SIIMTeMaJIbHOrO MJacta. 
 OueBHHO, 4TO B eCTECTBEHHEIX YCJIOBHAX H3YYeHHe CeKPeTOPHOH eATeJIb- 
HOCTH TlepeXOQHOTO SMUTeIMA 3aTPYMHAeTCA TeM OOCTOATeJbCTBOM, YTO Mpo- 
‘JLYKTbI CeKpellMH, eCJIM OHA HMeeT MECTO H HallpaBJleHa B MOJIOCTh MOUeBHIBOLA- 
‘mero Oprana, JOJDKHbI pasBOAMTbCA HM BbIHOCHTbCH MOYOH. YkKa3aHHaA TPy]- 
HOCTb MOKeT ObITb, OJHakO, YCTpaHeHa B YCJIOBHAX SKCIepHMeHTa. 

Buislo mocraBsieHo 3cepuu onpitos (puc. 1). I ce pu a. Houeunas aprepua 
MW BeHa JIeBOM MOUKM KPOJIMKOB NepeBASbIBaJIMCb Y BOPOT. ITO BbISbIBaJIO Mpe- 
-Kpalllenve o6pa30BaHHA MOUN B JIeBOl MOUKe HW erenepal{Ml0 KOPKOBOrO HW 3HauH- 
‘TeJIbHOM YaCTH MO3FOBOrO BellecTBa. OHako NepexofHbI SNMTeIHH JOXaHOK 
COXPaHAJ HKU3HECMOCOOHOCTh, Tak Kak efO BackyJAPH3allMA OCYULeCTBJIAeTCA 
3a C¥eT COCYAOB, BOCXOJAUIMX MO CTeHKe MOYeTOUHHKa. B Takux yCJOBHAX, 

Kak usBecTHo (* °), B OOsacTH BOPOT NOUKH HHAYWMpyercA pasBuTHe KOCTHOH 
H MMWIOHKHOH TKaHH. 

Ilcepua. Uepes 4—12 quel mocJe mepeBa3Ku NOYeUHbIX COCYOB Kpo- 
JMKaM JeJlaslacb BTOpad OMepalluA Hi JleBbIit MOUeCTOUHHK NepeBASbIBaJICA B HHK- 
Heli Tperu. IIpu stom KpoBocHaOxeHHe JIOXAHKM COXPaHAeTCA, a OTTOK H3 Hee 
mpekpamaetca. B Jasbueliiiem NpOusBOAM MCh NOBTOPHbIe WyHKIMH MoueTOU- 
HMKa Bblillle MepeBA3KH, H COJepxKHMOe OTCACHIBaJIOCh LWINpPHIeM. 


185 


| 
| 


II] cepusx. Cocyfbl JeBOH NOUKM KPOJIMKOB MepeBASbIBaJIMCb, Kak Hi | 
y 2«&uBOTHEIX II cepuuonbiros. Uepes 4—15 Aneli JeBbl MOYCTOUHMK MepeBAShI- 
paJicd B HM?KHeM TpeTH HM paccekaJICA BbIlle NepeBAsKH. Ero mpokcHMaJIbHad | 
WuCTaJIbHad YaCTH MOPOSHb MOAMWMBAaJIMCh K KHPOBOM TKaHH. Takum oOpa3om, | 
coyep?KHMoe JIOXaHKH HelpepbIBHO NOCTyNaJO B oO/lacTb MOXWHBKH KOHIAa 
[pOKCHMaJIbHOM YaCTH MOYeTOUHHKA; MECTO NOMMIMBKH KOHIa RMCTaJIbHOH YacTH 
calykusio KonTposiem. Uepes 10—215 AHeli mocae mepeBASKU COCYHOB AMBOTHBIC 

BCeX Tpex cepuit 3a6uBasucb. JleBax mouKa, 
cep. Lcep. Hl cep. JIEBbIN MOUCTOUHHK HW MeCTO NOAWHBKH ero 
KOHILOB (PUKCHPOBAJMCh [JIA PHCTOJOrM4eCKO- 
ro uccwleqoBanua. Bcero 6piJio o6padoTaHo 
32 omepHpoBaHHbIX KpowMKa. Y 24 u3 HUX 
B MOUKe HMeJlacb KOCTHaA TKaHb HM KOCTHBIH 
Mosr. O6beKTHI JIA TuCcTOJIOrM¥ueCcKOrO HC- 
culeloBaHHA (buKcupoBasucb no Tetum u 
Ia6anaury. Kpome toro, TeMH *e MeTOaMu 
OblIM 3acpHKCHpOBaHbI NOYKH HOPMAaJIbHbIX | 
KposIMKoB. Oxpacka cept cpes0B— reMa- | 
TOKCHJIMH-303HHOM, a3aHTOM, Ha NOJIMCaxa-— 
page (IUMK) u myuuxapmunom. Masku u3 
COMep2xKHMOTO TepeBA3aHHbIX MOYeETOUHHKOB 
(bukcupoBancb 96° cnupTromM HM oKkpallinBa- 
Jucb 0 Tums3a u IIMK. 

B ycuIopusax, CO3aBaeMbIX TepeBA3KOH, \f- 
OTUCTIIHBO BbIABJIAIOTCA CeKPeTOPHbIe Mpo- 
IeCCbI B MepeXOMHOM IMATE JIOXaHOK. OHH | 
Puc. 1. Cxema onpitos. J — mpoxcn- HallIpaBJICHbI, BO-IepBbIX, B MNOWJIe*KAaulyto 
MaJIbHaa YaCTb MOveTOUHHKa, 2— CoeqMHUTeJIbHYIO TKaHb, IpHuemM OCYLLeCTB- 

ena ik ne a el WMIOTCA BpesyJbTaTe TeX aTHMHYeCKHX 

OTHOWeHHH, KOTOPblIe YyCTaHaBJIMBalOTCAH C 
BpaCTaloulHM B Hee MepexoHbIM 9muTeIHeM. MopcbovloruueckKoe BbIpaKeHHe OCTEO- 
reHeTHYeCKOH AKTHBHOCTH SMHTeIMA CBOAUTCH B OOMLEM K TEM Ke ABJICHHAM, KO- 
TOPble OMMCaHbINPH KOCTeOOpa3s0BaHHl _B TpaHClJlaHTaTax MoY¥eBOrO y3bIpsA (+). 
B Takux mectax Ha 16—18 Jlenb nocuJle mepeBA3KU COCYOB BO3SHUKAIOT O4ArN OCTEO- 
renesa (puc. 3a). Bo-BTopbix, B Tex MecTax, Pe SIMTeM yTOJMaeTcA 3a cueT 
mposMepallun KJIeTOK THMa MpOMe*KYTOUHBIX, HO 6e3 OOpas0BaHHA THMHUHBIX 
MOKPOBHBIX KJIeETOK, CeKPelMA HalpaBJleHa Yepe3 NOBePXHOCTb SMUTeEIUA B MO- 
JlOCcTb JOxaHKkH. I[Ipw 9STOMOTYETJIMBO BHIABJIACTCA BbILeJeHHe M3 alMKaJIbHBIX 4aCc- | 
Teli MOBCPXHOCTHBIX KJI€TOK XJIOMbeBHAHBIX (Ha (PUKCHPOBaHHBIX Mpemaparax) | 
Macc MOJIMCaxXapHfla uM OeuIKa, a Tak?Ke riblOokK rmukorena (puc. 2a). Muornza 
M3 OMHHX H TeX Ke yUaCTKOB SNMTeJMaJIbHOFO MlacTa yqaeTcd HaOMONaTb Ui CeK- 
pelHio B MOJIOCTh JIOXAHKH Yepe3s MOBEPXHOCTb acta, HU CeKpellMio TaKUX %*e ff 
BeEUeCTB MOJHCaXapuHAHOH MpHposbl B OYAarH OCTeoreHesa B MOfexKauleH coequ- 
HUTeJIbHOH TKaHH. OfHaKo HaHOoJlee MHTCHCMBHYIO CeKpelluIO B NMOJIOCTb JO- 
XaHKH OCYIECTBJIAeT SIMTeIMA, JIMUICHHbIM NOKPOBHbIX KJIeTOK H JiexKallluli Ha 
CKJIEPpOTH3HPOBaHHOH COeAMHUTEJIbHOH TKAHM WIM Ha y2Ke copmMupoBaBielics 
MMOTHOK KOCTHOH MogxcTuJKe. B rakux yuacTkax c 20 go 200 qua nocse onepa- 
IMM (4 BOSMOXKHO UH JOJIbIUe) MPONCXOAUT HaKOMNJeHHe U BbILeeHHe U3 aNMKaJb- | 
HbIX UaCTeH KJeTOK BCero NacTa OTHCbHbIX KPYTJIbIX Kaleb CeKpera, Jaloulux 
HHTeHCMBHy1I0 peakiuio LIMK, koropast He cuumMaerca amusasoli (puc. 26); 
MYIMKapMHHOM CeKpeT He OKpalllMBaetca coBepiuenno. Iloce ocBo6ox%xKeHUA 43 
KJIe€TKH KallJIW CeKpeTa TepsIOT CBOIO IIpaBHJIbHy10 (popMy HM B NOJOCTH JOXaHKH 
oOpasyl0T XJIOMbeBUAYIO OeMKOBYIO MaCcCy, Lalouly!0 NOJOKUTeMbUYIO peaKU10 
Ha mOoJIMCaxXapHybl. 

O6pasoBanHe MHSJONAHOH TKAaHM Ip MepeBaAsKe MO“eTHBIX COCyOB Compo- | 
BOALAeTCA OoJee CORKHLIMH OTHOWECHHAMH C MepeXOHbIM SITHTeJIMeM, 4eM mpH | 
HHAYKUMK OCTeOreHHOH TKaHH; UX MOApoOubili aHasM3 cocTaBNT MmpeMer cern: | 
aJIbHBIX COOOULeHUI. YMeCTHO MOUEPKHYTb TeCHOe TeEHETHUECKOE POACTBO MeXK Ly 
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Puce. 2 CekpeTopxble mpoueccbl B SNHTeEIHH NOXaHKH. a — 1 cepua onbiToB — 38 Heli, 

Tenn, WHMK, 06. 40; 6 — To xe — 103 gna, Tennn, WIMK-rematToxcusnn, 06. 20; 

@ — NOXaHKa HOPMAaJIBHOrFO KPOJHKa, CKOMeHHe MOJIMCAXaPHAOB B Oa3aNbHOH yacTH 
nepexoguoro snutTenua. Waéanaw, LMK-rematokcusun, 06. 40% 


Puce. 3. PaspuTue KocTHOH 4 MH3N0U AHO TKAHH NOM 9NHTeNHeM NOXaHKH: J cepHa 

onbitos — 22 gua, Tennu, UiMK-rematoxcusiun, 06. 10%; 6 — TOT *e MpenapaT, 

MHOPOAepHble CHMMIACThl, COMepxKaulHe NOWMcaxapH Ha MecTe OOpasoBaHHA 
MH9JOHAHOH TKaHH, O06. 40% 


Puce. 4. SnuTenvasbuble cTpyKTypbl, Oora- 
Tble MONMHCaxXapHAOM, B COeMHHHTebHOK 
TKaHH NOX snuTemHeM NOxaHKH; II cepua 
onpitos, 30 quef, Wa6anam, WIMK-rema- 
TOKCHIHH, 06. 20 *K 


JIAH, vt. 119, Ne 1, DpuAenmTeiixn 


OCTeOreHHOH HM KPOBeTBOPHOM TKaHbIo (7). [losromy BosMoxkHOCTb UX Mapawwedb- 
HOH HHAYKUMM He MOKET BbI3BaTb HeJOYMeHHA. 

Ip MM9JIO“AHOH HHAYKIMH B Tepexouom smMTesMH OOpasy1oTca CBOeOO- 
paSHbl€ CTPYKTYPbl, COMepkKallMe SHAaUHTeJbHbIe MaCCbI BelleCTBAa, Jarolulero 
DeakWMIO Ha MOJIMCaXapUbI. OTO BelleCTBO NONMaLaeT B COCAMHUTEIHYIO TKaHb 
(puc. 4), re 3aTeMm NOABMAOTCA Makpotaru Hi ud@depenuupyloTcsA Kpynupre 
MHOTOSePHBbIe CHMIMVJAaCTbI, WMTOMJIa3Ma KOTOPBIX 3allOJIHeHa M@JIKUMH 3epHaMu 
1ouIMcaxapufla (puc. 36). MMenHo oxKoJlo sTux. cumnviacToB Ha 20 WeHb u BOSHU- 
<alOT OYA KPOBeTBOPeHHA. 

_ Hepesaska Moverounuka, CleslaHHad MocJe MepeBASKH MOYeUHBIX COCyIOB, 
SYULeCTBCHHO He BJIMAe€T Ha W3MeCHCHHA, BbISbIBAaeMbIe OAHOM NMepeBAsKOli 
SocyoB (cekpelluA, OOpas0BaHHe KOCTH H KOCTHOrO Mosra). OxnHako pH 3TOM 
IPOHCXOMMT HaKOMJIeHHe B MOYETOUHHKe BbILe MeCcTa NepeBASKU MpospayHoro 
KEJITOBATOFO Cofepkumoro. Ha Ma3kaxX OHO COBepLIeHHO CXOZHO C COMep2%KHMbIM 
HTeMAIbHBIX WMCTB TpaHCJlaHTaTax MepexoAHOro anMTeIMA, Te HHAyUH- 
pyerca ocreorenes (**). Uepes 3—5 Heli nocwe oTcacbliBaHHA WINpullem cojep- 
KMMOC HaKallJIMBaeTCA BHOBb 3a CUeT CeKpellHH NepexogHoro smMTesNA. 

TloqumBka B 2%KHpOBy!O TKaHb KOHIa NPOKCHMaJIbHOM uacTH NepepesaHHOrO 
MOUCTOUHHKAa, OTXOAAMErO OT MOUKH C MepeBASAHHbIMM COCYaMH, BbI3bIBaeT 
Ha 20 TeHb OOpas0BaHHe Y MeCTa MOAWMBKH MHOFOAepHbIxX CHMMJACTOB, 3aloul- 
HEHHbIX MeJIKOPpaHyJIMPOBaHHbIM MOJIMCaXapHOM, HU OKOJIO HAX — BO3HHKHO- 
3eHHeE OUATOB MH9JIOHAHOrO KpoOBeTBOpeHHA. KOuTpOJIbHaA NMOAWIMBKa KOHIa 
[HCTaJIbHOH YaCTH MOUCTOUHHKA HE BbISbIBaJIa MOMOOHbIX peakuni. IIpu nog- 
HWMBKe IIpOKCHMaJIbHOH YaCTH MOWeETOUHHKa MO HeMY CTeKaeT COJep2KHMOe 
MOXAHKH, KOTOpoe B OnbiTax I] cepHu Hakan JIMBaJIOcb B MepeBA3aHHOM MOUe- 
rouHHKe. CileqyeT NOsuepKHYTb, YTO OOPa3s0BaHHe KOCTHOTO MO3ra Y KOHILa 
IPOKCHMaJIbHOH “YaCTH MepepesaHHOrO MOYETOUHHKA HeJIb3A OOBACHMTb HHaye, 
<aK THCTOPeHETHYeCKHM BO3eHCTBMeM CTeKalollero closa CcOepxKuMmoro Joxa- 
10K. Ilo cBoeH Mopdosloruu STOT Mpolecc COBepUIeHHO CxOeH C HHAYKUMeH MH- 
JIOMHOH TKAHH B OOJIaCTH JIOXaHOK; pH 9TOM Ha MeCTe NOAWHBKH KOHIa JH- 
-TaJIbHOH UaCTH MOUETOUHHKA, KYJIbTA KOTOPOFO HHYEM He OTJIM4aeTCA OT KYJIbTH 
IPOKCHMaJIbHOH 4YaCTH, HO KyJla COJep2xKHMOe JIOXaHKH, eCTeCTBEHHO, He Moma- 
[aeT, PaSBUTHe MH9JIOHAHOM TKaHH He MMeeT Mecta. C ApyroH CTOpOHbI, BOSHHK- 
iOBeHHe MH3JIOMAHOH TKaHH Ha KOHIe Nepepes3aHHOrO MOYeTOUHHKAa HeJIb3A 
)ObACHHTb 3aHOCOM CIOJa KPOBeTBOPHbIX KJIeTOK, OOpa30BaBlUHXCA B CTeHKe 
1OXaHKH, TaK KaK Ppa3BHTHIO MHIJIOMAHOH TKaHM MpesWlecTByeT OOpasoBaHHe 
‘MMU AIX PHPaHTOKJICTOUHBIX CUMIJIaCTOB, HECOMHEHHO BO3HHKaIOULMX B KHPO- 
30H TKaHH Y MeCTa NMOAUIMBKH. 

IIpH Bcem cBoeM pa3HOOOpa3HH MOPpoJIOrMA CeKPeTOPHbIX MpOleccoB 
3 TI€peXOJHOM 9MWTeIMH YKa3bIBaeT Ha CXOHbIM XapakTep cCeKpellHy 
3 MOJIOCTh HU B MOfexkalllyio TKaHb, Y4TO HaOsOaeTCA Kak B CJIlyuae 
OpasoBaHHA UWHCT B TPpaHCiJaHTaTaX MepexoHOrO 3MuTeMA, Tak HU 
IpH mepepa3Ke cocyfop noukn. JipyruMu CJIOBaMH, MOXHO CUHTATb, 4TO 
JEILECTBa, BbISbIBaIOINMHe OCTeoreHe3 HW KPOBeETBOPeHHe, MPHCYTCTBYIOT B 
eKpeTe (MeJIbBMHe), KOTOPbIMt MOXKHO COOpaTb B NOJOCTH JOxaHKH. Tor dakr, 
(TO OTBeeHHe COfepxKUMOrTO JIOXAHKH Yepe3s MOYETOUHHK B COeMHUTEJIbHYIO 
‘KaHb BbI3bIBAeT MH9JIOM093, MOATBepxKJaeT TOT BHIBOL. 

Takum o6pa30M, B pa3pacTaloueMCA MOCJIe NMepeBASKH MOYCUHbIX COCYOB 
[epeXOMHOM 9MUTeMH JIOXaHOK OOHapy2KeH CeKpeTOPHbIM Mpollecc, B xoje 
OTOPOFO BbIJeAIOTCA BeleCTBa NOMHCaXapuAHON Npuposbl. CekpelluA HallpaB- 
leHa KaK B MOfWJlexKally!0 COCAHHUTeJIbHYIO TKaHb, Pe pH 9TOM MHAYUH- 
yyeTCA ocTeoreHe3, Tak H B MOJOCTb JOXaHKU. Boifesaembi CeKpeT mpea- 
aeTCA Ha3BaTb MeJIbBHHOM. 

CekpeluaA WepeXOZHbIM SMMTeMeM B MOJOCTb Yepe3s MOBEPXHOCTb MJacta 
CYLeCTBIIAeCTCA IIpH HesaBepWieHHOK AudpepenUupoBKe 9MNTeMA, B YACTHOCTH 
PH OTCYTCTBUM THMMYHbIX MOKPOBHBIX KJeToK. B pasoOpaHHbIX SKCIepMMeH- 
aJIbHbIX YCJIOBHAX, IPH npowMepalluu MepexoAuoro snHTeJMA B OTCYTCTBHU 
OHTaKTa C MOUO!, OOJIbilaA UaCTb MJiacTa mpHoOperaeT HMCHHO Takoe CTpoenne. 
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B HOpMaJIbHBIX yCJIOBHAX 9TOT Mpollecc He MOXeT ObITb, OYCBHAHO, CKOIbKO: 
HHOYb CHJIbHO BbIpaxkeH. BosuukaeT, OMHaKO, BOIPOc O (pusHoJorMyeckuy 
anaJlorax TOli CeKpelHH H3 SMMTeMA B MOM JeKalllyi0 TKaHb, KOTOpad HaOO Rae: 
CH B YCJIOBUAX 9KCHepHMeHTa. B 9TO CBA3H MOryT ObITb BbICKa3aHbI HEKOTO) 
pble MpesBapuTeJbuble CoOOpaxeHuA, KOTOpble TpeOyl0T Aa JIbHelIMero OGOCHOBA- 
HHA, HO y2Ke Celtuac MOryT OKa3aTbCsA HeOecnoJesHbIMH Mp anaJu3e rucToreHe? 
THYUeCKHX PaKTOPOB KOCTeOoOpas0BaHHA HM KPOBeTBOPeHH A. 

Ec HMeTb B BUY BCerya HHTHMHbIM KONTAKT MepeXofHoro 9SMHTeJIMS 
C KalMJJIApaMH WM CKOMJIeHHe MOJIMCaXapHOB B OasaJIbubIX YaCTAX HMKHETC 
CJIOA KJIe€TOK HOPMAJIbHOrO SIIMTeHMA JIOXaHKH (puc. 26), TO MOSBOJIMTeJbHC 
BbIIBHHYTb MpeMiosoxKennve O HaJIMUMM CeKpeTOpHOrO (MHKpeTOPHOrO) Mpotecca | 
HalpaBJIeHHOrO M3 MepeXOAHOrO SNMTeIMA B KanHJApbl. Moxno mpesnouioy 
XKUTb, UTO IPH 3TOM MepexOAHbIii IMMTeNMM BbIeIAeT HEKOTOPbIM (hakTOp (COOT? 
BETCTBYIOWHM aKTHBHOMY HauaJly MeJIbBuHa), KOTOpbIM OOJaqaeT rucToreneTHt 
YeCKHM J.eHCTBHeM B OTHOIICHHM MH3JIOH HOH JIM OCTeoreHHOH TKaHH. [lo MHeHHIG 
A. H. Crygutekoro (ycTHoe coo6ujeHve), Takoro pola HHKpeTOpHas aKTHB3 
HOCTb MepeXOMHOFO SMMTEIMA MOXKET ObITh CBASAHA C KPOBETBOPHOM byHKWHeH | 
KOTOpPad OCYILeCTBJIAeTCA TOUKOM Y HUSHIMX MOSBOHOUHBIX H B PaHHeM OHTOTEe} 
Hese BbiciHx (°). 

C TOUKH 3peHHA BbICKa3aHHOrO TpeANOJOXeHHA NOMYIHJIM Obl yLOBJeTBO: 
pHTesIbHOe OOBACHEHHE HEMOHATHbIC JO CHX NOP OMNbITH! C HHAYKUMeH KOCTH 
KOCTHOrO MO3ra MO WeHcCTBHeM TMepexOAHOroO sNNTeIMA. OueBuHO, 4YTO COOT! 
BeTCTBYIOUIMe SKCMePHMeHTaJIbHbIe YCJOBHA (TpaHcnJanTalusn, epeBAsKé 
cocyOB) HapyllaloT eCTeCTBeHHbI€ M€XAHH3MbI BCaCbIBAHHA B KPOBb CeKpeTH} 
pyemoro TepexoOHbIM SIMTeHeM (bakTOpa, MH OH NOMaaeT JOKaJIbHO B Mosse 
2KalllylO COCANHHTEJIbHYIO TKaHb, Pe H HHAYWUpyer COoTBeTCTBYIOMINe PHCTOre 
HeTHUeCKHe IIPOlecchl. 

He ucks0ueHo, OHAKO, UTO B HOPMAJIbHBIX YCJIOBHAX NMOMHat JudPpepeny 
poBKa TlepexoJ{Horo SIMTeIMA C OOpas0BaHHeM TMOKPOBHbIX KJIETOK MOKeT CO 
IIpOBOK[aTbCH UCUe3HOBeHHeM (pacTpaunBaHHeM) TeX THCTOreHeTHYeCKH AKTHS: 
HBIX BeULeCTB €rO MPOMeXKYTOUHOHM 30HbI, KOTOPblIe B YCJIOBMAX IKCHePHMeHT 
NOyuaoT JOCTYM B COCMHUTeIbHYIO TKaHb. 
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IMBPHOJIOFH A 


T. B. AM3EHLITAAT 


HABJIFOMEHHA HAJ, PAHHHMH CTA WAMH PASBHTHA 
AJIJIAHTOXOPHOHA Y 3MBPHOHA OBLbI 


(ITpedcmaeaexo axademuxom H. H. Ilmaavzaysexom 380 XI 1957) 


OOntHM AIA BCeX KOMNBITHBIX MJICKONHTAaIOulHX ABJIAeTCA POPMHPOBaHHe B 9M- 
OpworeHese KPYNHOrO MeLIKOBHHOrO aJJIaHTOWCa C XOpOUIO pasBHTOL CeTbIO 
KPOBeHOCHBIX cocyos. IIpu cpactaHnu aJlaHTouca C XOpHoHOM oOOpasyeTcaA 
HOBbIM OpraH — aJlJlaHTOXOpHOH, Ha NOBepXHOCTH KOTOporO Ha Govslee NO3z- 
HHX CTaHAX pasBHTHA OOpa3sylOTCA KOTHJIeZOHbI — 3apoOsblllleBaad YacTb MalleH- 
TH (7°°, 11). H3yuenuto po3BuTHaA HM CTPOeHHA KOTHJIEOHOB MOCBAILeHa 06- 
WHpHadA JMTepaTypa, OAHaKO cpraubl, (POpMUPyrollHe MalenTy, HeocTaTOUHO 
M3yYeHbI Ha TeX CTAMAX, KOPa BOPCHHKH KOTHJIEQOHOB elle He OOpaso0BaJIHCb 
MH Korga Oovlee ACHA KapTHHa pacmpeyeyeHHuA pa3JIWUHbIX 3apOJbINeBbIX 
3akNayoK. 

B 3afayy aHHOH paOoTbl BXOAMJIO H3y4eHHe CTPOeHHA aJINaHTOXOpHoHa 
y MpeAcTaBuTeJA 2%KBaYHbIX MaPHOKOMBbITHBIX Ha PaHHHX, BO3MOXHO GoJlee Lpob- 
HBIX CTaMAX pasBuTHA. MarepHaJiom CJly2xKUusIM 2MOPHOHbI KapakyJbCKOM OBIIbI, 
HauHHasd c 18 uw KoHYaA 25 CyTKaMH pasBuTHA. Bo3pacT 9MOpHOHOB UCUHCJAIICA 
OT MOMeHTa CMapHBaHHA JO BpeMeHH 3a008. 

Ha paHHuX CTaquAX pa3sBUTHA TpodoOJacTuyeckHH INUTeMMH 3apospIlleBoro 
My3bIpa BCTyMaeT B TeCHbIM KOHTAKT CO CJIM3HCTOH OOosO"KOH mMaTKu (4,°). 
IlosToMy Ip M3BJIedeHHH 3apObILWeBoro My3bIpA H3 MoJocTH MaTKH Ha 17— 
22 cyTKH OepeMeHHOCTH JlerKO MpoONCXOANT oTeJeHHe TpodoOsacTHyecKkoro 
SMMTeIMA OT Me30JlepMaJIbHOTO CJIOA, OOpa30BaHHOrO COMATOMVJIeBpaJIbHbIM 
JMCTKOM IWesIomMM¥eckoH Me3ojepmbl. Muorga BMecte c TpocdboOmacTH4uecKHM 
SNUTEIHEM B MOJOCTH MATKH OCTaeTCA COCAHHUTEJIbHOTKaHHaA UaCTb XOPHOHA. 
Sto sABseHve OblJIO MCHOJb30BaHO B WaHHOH paOoTe WIA U3sy4eHHA CTpPOeHHA 
Me3OJepMaJIbHOrO CJIOA XOPHOHA Ha TOTAJIbHbIX IIpenapaTax M3 MJIeHOK CcoMa- 
TOMJEBDPBI. 

Ha puc. | A mpeycraBuien TakoH npenapat (19 cyrok pasBuTua). B nepBpyto 
ouepeb OpocaeTca B Tla3a CHHIMTHAbHbIM XapakTep 9TOFO CJIOA, COCTaBJIeH- 
HOTO H3 KJIETOK HelMpaBHJIbHbIX OYepTaHHH. UacTb Mes0,epMaJIbHbIX KJIeETOK 
MOKa3bIBaeT HeKOTOPble MpH3HaKH MpeBpalleHHA B Me30TEJHH, MOCKOJIbKY 
MOABJIACTCA XapaKTepHoe pa3eJIeHHe WHTOMJAa3Mbl KJIeTOK Ha 9KTO- HW 9HJO- 
mula3MaTuyeckue YacTH U yiJlouleHHe sep. 

IIpu6Omu3uTebHO Yepe3s CYTKH COMaTONJeBpa MpescTaBJiAeT coOow msacT, 
‘COCTOALIMH y2Ke U3 THIMYHOTO ME3OTENHA UM MOACTHJIaloulero ero COA COeMHH- 
TeJIbHOH TKAHH, CpaBHHTeJbHO OeXHOrO KJIeETOUHbIMH 9JIeMeHTamH. OcoOeHHO 
XOPOUIO 3TO BUAHO B TeX y4UaCTKAX 3apOfbIeBOrO MysbIpA, Pe ellle HeT KOHTaKTa 
¢ aJlaHTOHcoM, T. e. OsIM2Ke K ero KOHIaM. 3yecb MesoTesui mpepcTaBJieH KyOu- 
qeCKMMH, a He YIIJIOMLCHHbIMH KJIETKAaMH, WHTOMJIa3Ma UX CTATMBaeTCA K APY, 
uM KWeTKH Kak Obl B BUe KaleseK CBUCAaIOT B NMOJIOCTh 3apOfbIleBoro My3bipA 
(puc. 2 B). BeposrHo, mogoOnble ABJeHHA MOXHO CPpaBHUBaTb C M3BECTHBIMH 
KapTHHaMU paspbIxXJieHHA MesoTetHA (*). CoeqMHHTeJbHOTKaHHbI COM mpey- 
CTAaBJICH GOJIbINMM KOJIMYeCTBOM KOJIJareHOBbIX BOJIOKOH HM KJI@ETOUHBIMH 9JIe- 
MeHTaMH THMa CHuOpobacTos. 
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| 
B sospacre 21 cyrok mMesoresuit XopnoHa B OO/aCcTH, OM3KOH K aMOPHOHY , 
iIpeacTaBJieH CJIOeM OUeHb MOCKUX KJleToK (puc. | 5). OuftomsasmatTuyecka 

yacTbh UX MMeeT Ha STON CTaMH elle OTpocTuaTy10 (OpMy, XOTA OTYETJIHBO BUHbb 
U3BUJIMCTHIe TpaHHIbl M@KLY MOJMTOHabHbIMH KJIeTKaMH. UacTo SHforNa3- 
MaTHYeCKHe OTPOCTKH JBYX CMEXHBIX KJIeTOK COEAMHAIOTCA MeXKy COOOH. Muora 
IByAepHbIx KJlerok. Hapsfy c KapTHHaMH MHTOTHYeCKOrO AeseHHA BCTpeda- 


JOTCA Me30TeJIHaJIbHbIe KJIETKH B COCTOAHHH aMUTO3a. 


Puc. |. Comaromeppa xopHoHa 2MOpHOHa OBIbI (MlOCKOCTHOL 
mpenapat). A —Bs Bospacte 19 cytox, 5 — B Bospacte 21 cy- 
TOK. Ok 7, 00. 90 X 


B sospacte 24 cyTOK SHAONa3MaTHYeCKHe YaCTH Me3O1eMaNbHbIX KJIeTOK 
TepaIoT OTpocTyuaTyio (OpMy, SKTOMJa3sMaTH4ecKkaA YacTh MpuoOperaeT BHI 
y3KOH KalMBI. 

CoeHHHTeJIbHOTKaHHbIM CJIOH XOPHOHA HMeeT TeHAeCHUMIO K HCTOHYeHHIO, 
ocoOeHHO B MeCTaX KOHTAaKTa C aJlJlaHTOHCOM (puc. 2 5B). 

ABTOpoM He HaOJNOMaJIOCb Ha ONMCbIBAeMbIX CTAMAX Pa3BHTHA MpH3HaKOB 
KPOBeTBOPeHHA B COCAMHHTeJIbHOTKAHHOM CJloe xopHona (?). 

AsslaHTouc 9MOpHoHa OBIIbI elle WO CpacraHHaA c xopuoHom (18—22 cyTkKu 
pa3BHTHA) HMeeT Ha CBOeCH NOBEPXHOCTH WHPOKOMNeTIMCTYIO C€Th KPOBeHOCHBIX 
cocygop (puc. 2 7). Ha Trex craqMAx, Kora COcyAbI aJlJIaHTOHCa TOJIbKO elle 
oOpasyrorca (18 cyTKH pa3BHTHA), ero Me30/,epMa MMeeT BH pbIXJoro cJIOA, 
BCH TOJIa KOTOPOrO MpOHH3aHa COCYAMCTHIMH ILeJIMU, JIMLIe€HHbIMH KPOBAHBIX 
KJleTOK. THMHUHbIM Mpollecc OOpas0BaHuA COCYOB HW KJICTOK KPOBH H3 KPOBAHBIX 
OCTPOBKOB Ha¥HHaeTCA Ha KOHIMAaX poroB aJlwJlaHTouca. Caekyer OTMeTHTb, OL- 
HakO, 4TO B WHPKYJIAWHIO BKJOUaeTCA B OCHOBHOM CHCTeMa MOBePXHOCTHBIX CcO- 
CYOB, NepBOHAYaJIbHO MYyCTbIX, TaK 4TO Y OBIbI OCHOBHAA CeTb KalWJIAPOB 
NPHHHMAIOUMX yUaCTHe B AbIXaHHM, 3akJlafbIBaeTCA C CaMOrO HavaJia B MOBepx- 
HOCTHOM CJloe aJlJaHTouca. [loqo6Hoe moBepxHocTHoe pacmoJioxenne Kanwi- 
JIAPOB MMeeT MECTO H B aJlJiaHTouce TH. Y NocJeHHX aJaHTOMAHbIe KanuJd- 
JAPbl MOPyT faxKe MPpOXOAMTb CKBO3b 9KTOREPMY Ceposbl HM pacnosaraTbeA NOY 
cKopJynoBolH o6oso4uKoH (*, 7). 

Ha TorTaJIbHbIX ipenapaTaxX U3 MJIeHOK aJWIaHTOUCa OBILbI OTUeTIMBO BUeH 
cJlOH OYeHb MVJIOCKMX KJIeTOK, Kak Obf paciJacTaHHbIxX Ha HapyxXHO nmoBepx- 
HOCTH 9TOrO OpraHa. Oro — MesoTedMH CMaHXHONeBpaJbHOTO MpoHcxox- 
WeHuaA. 

Ha OcHoBaHHn BbIIMeM310X%XeCHHOFO MOXKHO MPeANOMORUTL, YTO B Mpolleccax 
uddepeHUMpOBKH Hapy2XHOrO HM BHYTPeHHErO JIMCTKOB IeJIOMHYeCKOH Me30- 
epMbl y 9MOpHOHa OBIbI Ha PaHHUX CTaqMAX PasBHTHA OTMEeUAIOTCA CyeCcT- 
BeHHbIe passMuuA. B TO BpeMA Kak COMAaTOMNJeBpa OUCHb PaHO BCTYMaeT Ha YT 
pa3sBUTHA B THIMYHYIO CeposHyl0 OOOJOUKY — BHICTHJIKY BTOPHUHOH MosJocTH 
TeJla, COCTOAULYIO H3 JBYX KOMIMOHEHTOB — Me3OTeJIMA HM MOACTHJAaroMleli ero 
COCAHHHTEJIbBHOH TKAHH, CMJaHXHONJespa, OOpasyioulat Me3s0sepMaJbubili 
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Puc. 2. A — ammanToxopHoH 2MOpHoHa OBIbI B BOspacte 22 cyToK. OK. 7, 
06. 40 X. B — xopuon 9MOpuona B Bospacte 21 cyToK; OK. 7, 00. 90%. 
B — me3ojepMavbuplit co XxopHoHa 9MOpvoHa B_ Bospacte 20 cyToK, 
Ha KOHWaX 3apObllueBoro Ny3bIpA; OK. He, oo, S0)>< 
9MOpHoHa B BospacTe 18 cyToK; OK. 7, 06. 8X. Ilomepeunpie cpesbl. I — 
anuTemuii xopHoHa, 2 — mesoTemHi xopvoHa, 3 — KanMJJIApbl asaHTo- 
uca, 4 — CO@IMHUTebHOTKAHHBI col xopuoua, 5 — apo muopobmacra 


I — anmautTouc 


CJloli aJlJIaHTOHCa HM XKeJITOUHOFO MelliKa, ObICTpo MpeBpalllaeTcA B MHOTOCJION HbIN 
wlact 9MOpHOHasbHOH COeAMHHTEIbHOM TKAHM, MpOHM3aHHbid MHOTOUMCJeH- 
HbIMH COCYJaMH, HallOJIHeHHbIMH KPOBbIO. CilefoBaTeJbHO, Ha MpuMepe pas- 
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BUTHA BPCMCHHbIX 3aPOAbIeBbIX OpraHOB MO2KeT ObITb OTYeTHBO NOKa3a 
mpowece pannel AudhepeHWMpoBKH 3apOfPIINeBbIX TKaHeH. QTO OTHOCHTC 
ocoOeHHO K TeM OpfaHaM, KOTOpPble OOeCMeYMBaIOT PaHHIOIO CBA3b 3apO/IbIILls 
MJICKONHTAaIOWINX C MaTepHHCKHM OplraHH3MoM. 

[IpucyrcerBue omMcaHHOrO BBILIe MeSOTeJIMA, NO-BHAMMOMYy, OOecrIeuHBae? 
cBOOOMHOe MepeMelleHHe pacTyUlero aJlJaHTOHCa B MOJOCTH 3apOsbIlWeBore 
Ny3bipaA BIJOTh Ro 24—25 cyroK Oepemenuoctu. Morxkxno mpeAnooxKUTb, UTC 
CpacTaHHIO COCAMHHTEJbHOTKAHHOFO CJIOA XOpHOHAa C OoraTbIM CcocyaMu coe 
J[MHUTCJIbHOTKaHHbIM CJIOCM aJJIaHTOHCa NWpekwecrByoT erenepaluA U Cy 
UlHBaHHe KJIeTOK MeS30TEJIMA. 

Ha craquax cbopMupoBaHuA aJllaHTOXopHoHa y 9MOpHOHa KapaKyJIbCKOF 
OBIibl H€ MPOWCXOAUT «BPaCTaHHA» COCYOB aJJaHTOHCa B COeJMHUTeJIbHOTKAaH| 
HbIfi Col xopvona () °). PecnupaTtopHaa ceTb KalluJIApoB, PopMupysACeE 
B IOBepXHOCTHOM CJloe aJlaHTouca, ocTaeTcsa Ha MecTe cBoero OOpasoBaHHAl 
IIponuknopenne 2Ke KalluJJApOB MOL XOpHaJbubIH sMuTeMH u OM3KHMM KONI 
TakT C mocJleqHHM (cM. puc. 2 A) ecTb CJleqCTBHe NpeBpallleHHA COeCIMHUTEJIb> 
HOTKaHHOrO CJIOA XOPHOHA B TOHYAHLIyIO MJeHKy. 


VWxetutyT Mopdowornu 2xMBOTHbIX [loctynus0 
um. A. H. Cepepuosa 6 XI 1957 
Axajemun Hayk CCCP 
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